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Schematic Diagram 


FEATURES OF MULTI-2700 eae 


The MULTI-2700 is a 144MHz band, all-mode trans- 
ceiver of the highest class developed by Fukuyama 
Electronics, a specialized manufacturer of ham equip- 
ment, from the latest electronics technology. Capable of 
Oscar communication, the MULTI-2700 offers the ulti- 
mate versatility for every radio operator from beginner 
to veteran as an unsurpassed T44MHz transceiver. 


= All solid state, multi-mode (USB-LSB, FM (wide and 
narrow), CW, AM) 2m transceiver: 
The MULTI-2700 is a completely solid state, 2m band, 
all-mode transceiver employing many state of the art 
semiconductors, ICs and FETs. 


= Employs a phase-locked loop synthesizer for trans - 
mitting and receiving on 600 channels at intervals of 
10kHz; a VXO variable up to +7kHz and a VFO for 
continuous coverage from 144MHz to 148MHz: 


The digital phase-locked loop synthesizer (with LED 
display) permits transmission and reception on 600 
channels from 144MHz upward at intervals of 10kKHz 
with exceptional stability. With a VXO variable up to 
+7kHz, the unit can continuously cover the frequency 
range from 144 to 148MHz. 

VXO operates only when operating the digital syn- 
thesizer, but not in VFO operation. 


& FM narrow-wide selector switch: 
With an FM band narrow-wide selector switch on the 
front panel, the narrow or wide mode can be easily 
selected as desired. 


Powerful noise blanker (NB) built in: 

The newly designed noise blanker is especially effective 
for eliminating pulse noises, such as generated by 
automobiles, for noise-free transmission and reception. 
The noise blanker operates on SSB, CW and AM, but 
not on FM position. 


= Two meters, one FM center meter and an S-meter for 
FM, SSB, CW and AM: 
The meter for FM, SSB, CW and AM works as an 
S-meter in receiving, and as an RF meter (output 
meter) in transmission. The FM center meter can be 
accurately tuned to the center frequency of the 
received signal in FM reception with the RIT Knob. 
The RIT knob can vary the receiving frequency about 
+3.5kHz without changing the transmitting frequency. 


Accurate VFO mechanism: 

A newly developed dual-speed dial mechanism consists 
of an inner main knob, whose one turn corresponds to 
20kHz, and an outer knob, whose one turn corre- 
sponds to 100kHz (their gear ratio being 5 to 1). This 
is combined with the VFO to produce utmost stability 
and allows maximum ease of fine adjustment in SSB 
and CW reception. Even the beginner will find tuning 
very easier. 


= Outstanding accessory circuits: 

VOX (voice operation control) circuit, microphone 
compressor amplifier, CW monitor, AGC (fast-slow) 
knob, FM and SSB microphone gain controls allow 
the maximum individual tailoring of operational trans- 
ceiver characteristics. 

In addition, a headphone jack, a 7-pin connector for 
a booster, a cooling fan mounting hole, and a leather 
handle are provided. 


= Microphone compressor: 
A compressor ON-OFF switch is located inside the top 
access hatch. When this switch is turned ON during’ 
SSB transmission, the average talk power will be more 
than 3-4 times increases, which is efficient DX 
communication. 


® Balanced mixer: 
A heterodyne balanced mixer employing a field effect 
transistor FET (3SK40) is used for improved spurious 
elimination during transmission on SSB. 


® Top access hatch: 
The top box on the left contains the microphone 
compressor ON-OFF switch, VOX gain control, SSB 
microphone gain control, FM microphone gain control, 
and other switches, 
It is a very convenient location as these controls 
and switches can be used whenever necessary. 


® A receiving preamp can be built in. (Optional) 


= Oscar communication is possible through the 29MHz 
integrated receiver. 


@ Easy-to-use semi-breakin key operation. 


= Headphone jack provided: 


A headphone can be plugged into the headphone jack 
in the rear panel. Output impedance is 8 ohms. 


SP SE TE CPN S  memecreereaeeee 


Mode FM-W { F3 ) FM-N(F3) |USB, LSB (A3J) CW (A1) AM (A3H ) 


143 to 149MHz (600 channels from 143.00MHz up at 10kHz intervals) synthesized; 
Frequency range VXO variable by more than +7kHz offers continuous coverage of frequency , 
range from 144MHz to 148MHz; built-in VFO. 


10W | 10w (PEP) 10W 3W 
Power output 
1W Ae 1W (PEP) 1W 1W 


Variable reactance frequency Balanced Low-power 
modulation modulation modulation 


Modulation 


Max. frequency deviation +15kHz ik +5kHz 


IF interference ratio More than 60dB 


Carrier suppression ratio More than 40GB 


Side-band suppression ratio : More than 40dB |More than 40dB 


Suprious radiation level Less than —60dB 


Antenna impedance 50 ohm 


Microphone impedance 500 ohm ( avariable 500 — 600 ohm) 


Squelch sensitivity — —6dB 


Receiving system Double superhetérodyne Single superheterodyne 


ne pie ~ S/N more than |S/N more than CN ee tan Ode S/N.morethan 
Receiving sensitivity 34dB for 1uV 26dB for 1uV Fon Bul owen 10dB for 2uV 
input input Ane a input 


| Less than +2kHz against temperature change within range of —10°C to +60°C; less 
Frequency stability (VFO) than +2kHz from 1 to 30 minutes after power is switched ON at normal temper- 
ature; less than 200Hz per 30 minutes thereafter. 


IF frequency eo ane. | 16.9MHz 


2nd IF 455kHz 


Image ratio More than 60dB 


More than More than More than 2.4kHz 


20kHz 12kHz 


| —6dB 


Selectivity 


| NGOdB |Loss trenAOKHe Pecethan 24nr> Das thaneal ie 


Audio output and impedance More than 2W at 8ohm. (8 0hm 10% distortion) 


Max. at transmission: 110VA at AC117V 4A at DC13.8V 


p ti 
Se es At no signal reception: 40VA at AC117V 1.1A at DC13.8V 


The rated voltage and frequency for Model MULTI-2700 correspond to the main’s 

voltage and frequency used in the country to which they are shipped. (The rated 

Power source voltage and frequency are shown on the rating label on the set.) : 
If it is necessary to alter the rated voltage and/or the rated frequency, contact your 

FUKUYAMA dealer. 


128(H) x 378(W) x 305(D) fara 


Approx. 14kg 


NAMES OF PARTS AND DESCRIPTION UE 


= S/RF meter 
Indicates signal intensity 
when receiving; and transmit- 
ting power when transmit- 
ting. Reads 8 or over when 
Output power is TOW in FM 
operation. 


SON AIR indicator 
Lights red when transmitting. 


@LED digital frequency 
display 

Desired frequency is numer- 

ically displayed during syn- 

thesizer operation. 


S OSCAR lamp 
Lights during OSCAF  « 
tion. ( 29MHz receptior 


BOSCAR ON-OFF swi 
When used commurniic 
via OSCAR satellite. VV! 
is ON, the equipment i: 
nected to the RX com 
for receiving 29MHz. 


@ RECEIVE indicator 


Green Light during recep- 
tion. 


= Top hatch 
Has compressor ON-OFF 


switch, VOX gain knob,MIC 
gain control, etc. 


=Center meter 

(Not operate on SSB, AM, CW) 
Indicates FM receiving | fre- 
quency deviation. Turn the 
RIT knob until the pointer 
comes to the center. In VFO 
Operation, adjust the pointer 

to the center with the VFO 

dial. 


Microphone jack 
For connecting the accessory 
microphone. Connect it as 

shown below. 


(Plug side) 


#=RF GAIN knob 


For receiving RF gain con- 
trol. 


= Synthesizer frequency 
selector knobs 
Left knob is for MHz unit, 
center for 100KHz unit, right 
knob for 10kKHz unit. 


@ AF GAIN knob 

Audio control knob. Turn- 
ing it clockwise increases au- 
dio level. 


B SELECTOR switcl 
For selecting VFO 
thesizer (Repeater sh 


#VXO knob 
This knob its used only in 
synthesizer operation for a 
fine adjustment of transmit- 
ting and receiving frequen- 
cies, which can be varied up 
to +7kHz by turnina the 

knob clockwise or counter- 

clockwise. See Fig. 2. 


= SQUELCH knob 
Turning the knob clockwise 
switches squelch on to can- 
cel noise when no signals are 
received. Employed our unique 


=MODE selector kn 
For selecting FM ( 
(N), LSB, USB, CVI 


AFB squelch circuit. 


Digitized by the Internet Archive 
in 2023 with funding from 
Amateur Radio Digital Communications, Grant 151 


https://archive.org/details/klm27002mtrOOunse 


‘OSCAR lamp 
Lights during OSCAF opera- 
tion. ( 29MHz reception only) 


= Frequency indicator 
lamp 

Indicates 144MHz, 145MHz, 
146MHz, or 147MHz band 
during VFO operation. 


@ Main tuning dial 
Covers 1MHz with a scale 
ranging from O to 1,000 kHz. 


@RIT switch 
RIT circuit ON-OFF switch 


OSCAR ON-OFF switch 

When used communicating 
via OSCAR satellite. When it 
is ON, the equipment is con- 
nected to the RX converter 
for receiving 29MHz. 


= LSB/USB reading 
References both 1.5kHz can 
be read, and CW, AM, FM at 
center position. 


@®\VFO bands switch 
Covering each 1MHz 144— 
148 MHz on VFO selection. 


® NB (noise blanker) switch 
Used for cancelling pulse 
noises, such as ignition noise, 
for noise-free communica- 
tion. (Not operate during FIV 
Operation.) 


=Power selector switch 
Has two positions for selec- 
ting 10W (HIGH) or 1W 
(LOW) transmitting power. 


= VOX ON-OFF switch 
ON when switch is up, OFF 
when it is down position. 


sSELECTOR switch 
For selecting VFC or syn- 
thesizer (Repeater sh ft). 


RS 


#MODE selector knob 
For selecting FM (WN), FM 
(N), LSB, USB, CV/ or AM. 


@®RIT knob 
For a fine adjustment of 
receiving frequency  inde- 
pendent of transmitting fre- 
quency. Variable range is 

about +3.5kHz. 


@ Power switch 
ON when switch is up, OFF 
when it is down (AC/DC). 


= Fast tuning knob 
(COARSE) 


One turn corresponds to 
100kHz. 


= Main tuning knob (FINE) 
Used for tuning in to a 
desired frequency. One turn 
corresponds to 20kHz. 


= Main dial (Vernier) 
1kHz graduations. 
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PERATURES OF MU EEE 


The MULTI-2700 is a 144MHz band, all-mode trans- 
ceiver of the highest class developed by Fukuyama 
Electronics, a specialized manufacturer of ham equip- 
ment, from the latest electronics technology. Capable of 
Oscar communication, the MULTI-2700 offers the ulti- 
mate versatility for every radio operator from beginner 
to veteran as an unsurpassed 144MHz transceiver. 


® All solid state, multi-mode (USB-LSB, FM (wide and 
narrow), CW, AM) 2m transceiver: 
The MULTI-2700 is a completely solid state, 2m band, 
all-mode transceiver employing many state of the art 
semiconductors, ICs and FETs. 


= Employs a phase-locked loop synthesizer for trans - 
mitting and receiving on 600 channels at intervals of 
10kHz; a VXO variable up to +7kHz and a VFO for 
continuous coverage from 144MHz to 148MHz: 


The digital phase-locked loop synthesizer (with LED 
display) permits transmission and reception on 600 
channels from 144MHz upward at intervals of 10kHz 
with exceptional stability. With a VXO variable up to 
+7kHz, the unit can continuously cover the frequency 
range from 144 to 148MHz. 

VXO operates only when operating the digital syn- 
thesizer, but not in VFO operation. 


= FM narrow-wide selector switch: 
With an FM band narrow-wide selector switch on the 
front panel, the narrow or wide mode can be easily 
selected as desired. 


@ Powerful noise blanker (NB) built in: 
The newly designed noise blanker is especially effective 
for eliminating pulse noises, such as generated by 
automobiles, for noise-free transmission and reception. 
The noise blanker operates on SSB, CW and AM, but 
not on FM position. 


= Two meters, one FM center meter and an S-meter for 
FM, SSB, CW and AM: 
The meter for FM, SSB, CW and AM works as an 
S-meter in receiving, and as an RF meter (output 
meter) in transmission. The FM center meter can be 
accurately tuned to the center frequency of the 
received signal in FM reception with the RIT knob. 
The RIT knob can vary the receiving frequency about 
+3.5kHz without changing the transmitting frequency. 


= Accurate VFO mechanism: 

A newly developed dual-speed dial mechanism consists 
of an inner main knob, whose one turn corresponds to 
20kHz, and an outer knob, whose one turn corre- 
sponds to 100kHz (their gear ratio being 5 to 1). This 
is combined with the VFO to produce utmost stability 
and allows maximum ease of fine adjustment in SSB 
and CW reception. Even the beginner will find tuning 
very easier. 


= Outstanding accessory circuits: 

VOX (voice operation control) circuit, microphone 
compressor amplifier, CW monitor, AGC (fast-slow) 
knob, FM and SSB microphone gain controls allow 
the maximum individual tailoring of operational trans- 
ceiver characteristics. 

In addition, a headphone jack, a 7-pin connector for 
a booster, a cooling fan mounting hole, and a leather 
handle are provided. 


# Microphone compressor: 
A compressor ON-OFF switch is located inside the top 
access hatch. When this switch is turned ON during 
SSB transmission, the average talk power will be more 
than 3-4 times increases, which is efficient DX 
communication. 


® Balanced mixer: 
A heterodyne balanced mixer employing a field effect 
transistor FET (3SK40) is used for improved spurious 
elimination during transmission on SSB. 


= Top access hatch: 
The top box on the left contains the microphone 
compressor ON-OFF switch, VOX gain control, SSB 
microphone gain control, FM microphone gain control, 
and other switches. 
It is a very convenient location as these controls 
and switches can be used whenever necessary. 


® A receiving preamp can be built in. (Optional) 


™ Oscar communication is possible through the 29MHz 
integrated receiver. 


= Easy-to-use semi-breakin key operation. 


®& Headphone jack provided: 
A headphone can be plugged into the headphone jack 
in the rear panel. Output impedance is 8 ohms. 


SPECIFICATIONS 


Mode 


FM-W ( F3 ) FM-N ( F3 ) 


USB, LSB ( A3J ) 


Frequency range 


CW (A1) 


143 to 149MHz (600 channels from 143.00MHz up at 10KHz intervals) synthesized; 
VXO variable by more than +7kHz offers continuous coverage of frequency , 
range from 144MHz to 148MHz; built-in VFO. 


Power output 


10W 


1W 


Modulation 


Variable reactance frequency 
modulation 


|! 


Max. frequency deviation 


c +5kHz 


£15kHz 


Balanced 
modulation 


Low-power 
modulation 


IF interference ratio 


More than 60dB 


Carrier suppression ratio 


More than 40dB 


Side-band suppression ratio 


More than 40dB 


More than 40dB 


Suprious radiation level 


Less than —60dB 


Antenna impedance 


50 ohm 


Microphone impedance 


500 ohm ( avariable 500 — 600 ohm) 


Squelch sensitivity 


—6dB 


Receiving system 


Double superheterodyne 


Receiving sensitivity 


S/N more than 
26dB for 1uV 
input 


S/N more than 
34dB for 1uV 
input 


S/N more than 10dB 
for O0.5uV input 


Frequency stability (VFO) 


Single superheterodyne 


S/N more than 
10dB for 2uV 
input 


Less than +2kHz against temperature change within range of —10 °C to +60°C; less 
than +2kHz from 1 to 30 minutes after power is switched ON at normal temper- 
ature; less than 200Hz per 30 minutes thereafter. 


IF frequency 


2nd IF 455kHz 


1st IF 16.9MHz, | 


Image ratio 


—6dB 
Selectivity 


—60dB 


More than 60dB 


16.9MHz 


More than More than 
20k Hz 12kHz 
Less than 40kHz|Less than 24kHz 


More than 2.4kHz 


Less than 4.8kHz 


Audio output and impedance 


Power consumption 


More than 2W at 8 


ohm. 


(8 ohm 10% distortion) 


Max. at transmission: 110VA at AC117V 4A at DC13.8V 
At no signal reception: 40VA at AC117V 1.1A at DC13.8V 


Power source 


The rated voltage and frequency for Model MULTI-2700 correspond to the main’s 
voltage and frequency used in the country to which they are shipped. (The rated 


voltage and frequency are shown on the rating label on the set.) 


If it is necessary to alter the rated voltage and/or the rated frequency, contact your 


FUKUYAMA dealer. 


128(H) 


x 378(W) x 305(D) (m/m) 


Approx. 14kg 


NAMES OF PARTS AND DESCRIPTION a 


# Antenna connector 
(SO-239 type) 


Terminal for connecting 2m 
band antenna. 


@ Accessory socket (2) 

7-pin accessory connecting 
socket. Terminals are as 
shown below. 


=Radiator fin for 
cooling power supply 


DC 13.8V 


= Fan mounting hole 
For mounting optional fan 
to dissipate heat from output 
transistors for efficient, for 
continue Operation. 


=Ground terminal 


= Fuse holder 
AC fuse 2A is in it. 


BOSCAR receiving 
antenna connector 

(SO-239 Type) 

Connector for OSCAR re- 

ceiving 29MHz antenna. 


= Power connector 
AC/DC connector. Both AC 


GND (GRN/YLW) GND (—) 
and DC power cords are pro- 
vided as accessories. Be sure raat 234V (BLU) 
to connect the right one. elie Reed 
234V (BRN) 
4 r 
3 2 50/60Hz 50/60Hz 


AC 3P cord connection. 


= Fan socket 
AC socket for driving 


fan (Option). 


= Accessory socket (1) 

9-pin accessory connecting 
socket. Terminals are as 
shown below. 


Mic/Patch 


# Key jack 
For CW transmission, con- 
nect accessory plug to key 
and insert it into this jack. 


®@ Headphone jack 


Your headphone can be plug- 
ged into this jack. When 
using accessory plug, connect 
as shown below. 


@ Ext. speaker jack 
When using external speaker, 
connect an 8-ohm speaker to 
accessory plug. 


NAMES OF PARTS AND DESCRIPTION ‘ASP AR ASTON SRI | SO: ESR SESAANSSNREAN CAN ANRC RP PTE LSS TIE ETI 


= S/RF meter 
Indicates signal intensity 
when receiving; and transmit- 
ting power when transmit- 
ting. Reads 8 or over when 
Output power is 10W in FM 
operation. 


@ON AIR indicator 


Lights red when transmitting. 


#LED digital frequency 
display 

Desired frequency is numer- 

ically displayed during syn- 

thesizer operation. 


#OSCAR lamp 
Lights during OSCAR opera- 
tion. ( 29MHz reception only) 


®# Main tuning dial 
Covers 1MHz with a scale 
ranging from O to 1,000 kHz. 


® Frequency indicator 
lamp 
Indicates 144MHz, 145MHz, 
146MHz, or 147MHz band 
during VFO operation. 


#RIT switch 
RIT circuit ON-OFF switch. 


#OSCAR ON-OFF switch 
When used communicating 
via OSCAR satellite. When it 
is ON, the equipment is con- 
nected to the RX corverter 
for receiving 29MHz. 


=™\VFO bands switch 
Covering each 1MHz 144— 
148 MHz on VFO selection. 


= LSB/USB reading 
References both 1.5kHz can 
be read, and CW, AM, FM at 
center position. 


# RECEIVE indicator 


Green Light during recep- 
tion. 


® Top hatch 

Has compressor ON-OFF 
switch, VOX gain knob,MIC 
gain control, etc. 


= Center meter : 
(Not operate on SSB, AM, CW) 
Indicates FM receiving | fre- 
quency deviation. Turn the 
RIT knob until the pointer 
comes to the center. In VFO 
Operation, adjust the pointer 

to the center with the VFO 

dial. 


® NB (noise blanker) switch 
Used for cancelling pulse 
noises, such as ignition noise, 
for noise-free communica- 
tion. (Not operate during FM 
Operation.) 


= Microphone jack 
For connecting the accessory 
microphone. Connect it as 
shown below. 


~ ' SYNTHESIZER =P | itch 
ULTI-~2700 | SS 2S SS OOO SOOO SS ower selector switc 


- 1 ef puex | i _ : ( cE Has two positions for selec- 
-2MPLL TRANSCEIVER — ( | : / if | » aes I. 8 ting 10W (HIGH) or 1W 
ne ‘ ~ (LOW) transmitting power. 


i 


AFGAN ’ SGUELCH 


(Plug side) 


= VOX ON-OFF switch 
ON when switch is up, OFF 
when it is down position. 


= RF GAIN knob 
For receiving RF gain con- 
trol. 


= Synthesizer frequency 
selector knobs 
Left knob is for MHz unit, 
center for 100kKHz unit, right 
knob for 10kHz unit. 


# AF GAIN knob 

Audio control knob. Turn- 
ing it clockwise increases au- 
dio level. 


8 SELECTOR switch 
For selecting VFC or syn- 
thesizer: (Repeater shift). 


#RIT knob 
For a fine adjustment of 
receiving frequency  inde- 


=Power switch 


= Fast tuning knob 


(COARSE) pendent of transmitting fre- ON when switch is up, OFF 
One turn corresponds to quency. Variable range _ is when it is down (AC/DC). 
100k Hz. about +3.5kHz. 


= VXO knob 
This knob is used only in 
synthesizer operation for a 
fine adjustment of transmit- 
ting and receiving frequen- 
cies, which can be varied up 
to +7kHz by turning the 
knob clockwise or counter- 
clockwise. See Fig. 2. 


= SQUELCH knob 
Turning the knob clockwise 
switches squelch on to can- 
cel noise when no signals are 
received. Employed our unique 


= MODE selector knob 
For selecting FM (WW), FM 
(N), LSB, USB, CV/ or AM. 


= Main tuning knob (FINE) 
Used for tuning in to a 
desired frequency. One turn 
corresponds to 20kHz. 


= Main dial (Vernier) 
1kHz graduations. 


AFB squelch circuit. 


NAMES OF PARTS AND DESCRIPTION ENOL 


# Antenna connector 
(SO-239 type) 


Terminal for connecting 2m 
band antenna. 


=Radiator fin for 
cooling power supply 


= Fan mounting hole 
For mounting optional fan 
to dissipate heat from output 
transistors for efficient, for 
continue Operation. 


BOSCAR receiving 
antenna connector 
(SO-239 Type) 

Connector for OSCAR re- 
ceiving 29MHz antenna. 


= Power connector 
AC/DC connector. Both AC 
and DC power cords are pro- 
vided as accessories. Be sure 
to connect the right One. 


= Accessory socket (2) ™ Accessory socket (1) 
7-pin accessory connecting 9-pin accessory connecting 
socket. Terminals are as socket. Terminals are as 
shown below. shown below. 


DC 13.8V Mic/Patch 


= Fan socket 
AC socket for driving 


fan (Option). 


@ Key jack 
For CW transmission, con- 
nect accessory plug to key 
and insert it into this jack. 


=Ground terminal 


= Fuse holder 
AC fuse 2A is in it. 


= Headphone jack 
Your headphone can be plug- 
ged into this jack. When 
using accessory plug, connect 
as shown below. 


an Wiresz— 


GND (GRN/YLW) GND (—) 


19 234V (BLU) 
era: 


i 234V (BRN) AC/117V 
> 50/60Hz ¢ 50/60Hz 


@ Ext. speaker jack 

When using external speaker, 
connect an 8-ohm speaker to 
accessory plug. 


AC 3P cord connection. = {DVS {Sky 


see ee a 5 LLL a 


The MULTI-2700 is designed for safe operation, but be 
sure to observe the following instructions for trouble 
free, enjoyable operation. 


® Do not transmit without connecting an antenna. 


® Be very careful about the power supply polarities. Do 
not mistake the AC cord for the DC cord or vice versa. 


= Do not connect or disconnect the power cord when 
the power switch is in the ON position. 


= Use the 5A fuse in the fuse holder on the DC cord 
when operating on DC; or the 2A fuse in the fuse 
holder in the rear when operating on AC. 


= The MULTI-2700 possible to transmission for a long 
time, but it is suggested that continuous transmission 
not longer than 30 minutes be avoided as much as 
possible. 


# All the cores and trimmers inside have already been 
adjusted, and therefore should not require adjustment. 


m If the synthesizer cannot be locked, turn the power 
switch OFF, wait for 4 to 5 seconds, and then turn 
it ON again. 


@ Make sure that the SELECTOR switch and the MODE 
selector switch are in the correct positions. 
Also check the RIT knob and VXO knob to see that 
they are also in the correct positions. 


The MULTI-2700 has the following accessories. Please 
check that you have all of them. 


lnsteuctionsmantta lence capesn eee e- ene aen ear ee 1 
AC power cord (with connecton), «sacha eee 1 
DC power cord (with connector and fuse) ....... 1 
sd 0) LU) 0 pena a ieee re are i arn eee lett oy len 1 
Spare ftusetAG-2A0DG-5A)s asa cease eee eon ree 1 each 
Dynamic microphone (with connector).......... 1 
OP -ACCeSsSOry; DIUG crs 5-50 cee ote en ee ere 1 
TPEbOOSteR OIG oe irea sun ateere te eae ees Ciescecur tier: 1 
SP fan. DIUG ius areic wey aan ee ee eee coe 1 
Headohoneplugiec-. tase pcleee or ee ee een 1 
EXT SP:-Dlug vise sees disk Se ee eee ea 1 


(ee) NNECTIONS SE PEN ET) LI 


1. Location 


Avoid using the MULTI-2700 in a hot, humid, dusty 
place. 

An airy, dry place is ideal for its operation. Avoid 
operating your MULTI-2700 in direct sun light. You 
need not be too nervous about it, but see that the 
bottom or the back of your MULTI-2700 is not too 
close to a table or a wall. 


. Connecting to a power supply 

The MULTI-2700 operates on an AC117V to 240V 
power supply or a DC13.8V power supply. (Refer to 
SPECIFICATIONS.) 


When changing one kind of power supply to the 
other, you need only change the accessory power 
cords. The two-color (red and black) cord is for DC. 
Each of the power cords need only be inserted into 
the power socket in the back. When changing the AC 
cord to the DC cord or vice versa, be sure to confirm 
the following beforehand. 


(1) Turn the power switch on the front of the set to 
the OFF position and the PTT switch on the 
microphone to the receiving position. 


(2) Disconnect the power cord in use from the AC 
socket or a battery, and change it with the other. 
(This is necessary for preventing the set from 
breaking down and protecting yourself from 
electric shock.) 


(3) The 4-pin square socket on the AC or DC cord 
has a stopper. When plugging the cord into the 
set, press the stopper with your fingers and pinch 
it securely with the stopper clamp on the set. 
When pulling it out, press the stopper with your 
fingers again and pull it out. 


3. Antenna Connection 2 


A high-performance antenna is essential to efficient, 
enjoyable communication. 

No matter how excellent a transceiver may be, it 
cannot deliver full performance with a poor antenna. 
To assure full performance as a fixed station, install 
a ground plane (GP) or multiple-element antenna 
about 10 to 15 meters high, and connect it to the 
set at its antenna connector (PL-259 type) with high 
quality, 50-ohm coaxial cable. 

The set has an output impedance of 50 ohms, so be 
sure to use an RG-58, RG-8AU or equivalent coaxial 
cable. 

Generally, a vertical antenna is used for FM reception 
on the 144MHz band; and a horizontal antenna is 
mainly used for reception on SSB. Take this into 
consideration when erecting an antenna. 

The case of SSB, a crossed Yagi antenna seems advan- 
tageous because it is effective for both vertical and 
horizontal polarized waves. 

A multiple-element, directional, efficient Yagi anten- 
na is recommended for DX (long-distance) communi- 
cation or communication with a specific party. A GP 
antenna is recommended this case of communica- 
ting with an unspecific local (near) station. 


. Microphone 


Plug the accessory microphone into the MIC connec- 
tor in the front panel of the set, and turn the nut to 
lock it. In case of using any other microphone, use 
one with an impedance of 500 to 600 ohms. In that 
case, check against the microphone connection dia- 
gram on Page 3 if the connector plug can be con- 
nected as shown. 


. External Speaker and Headphone 


A case of using an external speaker or a headphone, 
make sure that it has an impedance of 8 to 16 ohms. 
Use the correct accessory plug and insert it into the 
jack in the back panel for connection. The larger 
jack is for a headphone; and the smaller one for a 
speaker (or attenuated to recordings). 


. Key 


Transmitting and receiving CW (A1) signals, connect 
the accessory plug to the key, and insert it into the 
KEY jack in the rear panel. 


Connections on the Rear panel 


2 meter 
Antenna 


External speaker 


(+) red (—) black 
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Synthesizer Operation (VFO not operate) 


1. SSB 
Before switching the power on, connect the correct 
antenna to the antenna connector in the rear of the 
set, plug the accessory AC cord into the back socket, 
and then into the AC socket. For SSB reception, the 
controls on the front panel of the set must be preset 
as shown in the table below. 


POWER switch OEF 


RF GAIN knob Turn counterclockwise fully, 


AF GAIN knob Turn counterclockwise fully. 


SQUELCH knob Does not operate. 
If this knob is turned counter- 
clockwise fully, CAL SW (calib- 


ration switch) will be ON. 


VXO knob 0) 


MODE switch USB* 


SELECTOR switch SIMPLEX 


OSCAR switch ORE 


VFO dial Does not operate. 


RIT knob 0 


RIT switch OlFIE 


NB switch ORE 


PO switch HI or LOW 


VOX switch OFF 


Frequency selector 


5 oe t operate. 
switch Does not op 


* The set can transmit and receive in two modes, i.e., USB and 
LSB, But be sure to turn the MODE selector to the USB 
position because it is a matter of practice to use USB on the 
144MHz. 


@ After all receiving preparations are done, turn the pow- 
er switch ON. Now, the set is ready for SSB reception. 
The center meter, S/RF meter and RECEIVE lamp in 
the upper left part of the front panel light, and the 
light emission diodes in the center top indicate a fre- 
quency. 

Turn the three SYNTHE knobs to the desired receiving 
frequency until it is displayed. (See Fig. 1.) 

It shows that the set has started operation. Since the 
set is all solid state in construction, it starts operating 
moment the set is switched ON. 


@ As the AF GAIN knob is slowly turned clockwise, 
you will hear noise or signals. Set the knob to the 
best position. 


™ When receiving an SSB station, make sure it is sending 
signals on a frequency that can be received well. An 
SSB station operating on a distant frequency cannot 
be received. 
The 144MHz band can be covered from end to end 
with the 10kHz SYNTHE knob (the right one) and 


eich a 


the VXO knob. For example, turn the SYNTHE knob 
144.15 and then turn the VXO knob clockwise or 
counterclockwise so that 144.143 to 144.157MHz can 
be continuously covered. 


min SSB reception, the voice of the talking party 
changes with how the set is tuned in to. Make a fine 
adjustment with the VXO knob until the voice of the 
talking party can be heard clearest. Now the set has 
been tuned in to the talking party. 


m In case ignition noise (pulse noise) is generated by an 
automobile, etc., turn the NB (noise blanker) switch 
ON so that the noise will be suppressed to allow even 
feeble signals to be heard clearly. 


™ When receiving a near station, for example, voice 
may becorne distorted due to too great signal intensity. 
In that case, turn the RF GAIN knob to an appropriate 
position. 


Fig.1 Indicates 144.480MHz 
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Knobs for changing digital frequency 


Fig. 2 Digital frequency display vs VXO 
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When VXO knob is turned clockwise fully, transmitting 
and receiving frequencies will be 144.150 + 0.007 = 
144.157(MHz). 

When VXO knob is turned counterclockwise fully, trans- 
mitting and receiving frequencies will be 144.150 — 0.007 
= 144.143(MHz). 

Frequency can be varied up to +7kHz with VXO. 


2. CW, AM 
For CW reception, turn the MODE selector to the CW 
position so CW can be received in the same way as 
SSB. For AM reception, tune the set in until the S- 
meter reads greatest. 
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3. FM VFO OPERATION 


™ Turn the MODE selector to FM (W) or FM (N). (Synthesizer not operate ) 
Other than this, preset the controls on the front 1. SSB 


panel to the same positions as mentioned for SSB. 
There are two FM modes, i.e., 40kHz-separation 
FM wide and 20kHz-separation FM narrow. 
Either FM (W) or FM(N) can be easily selected 
with the MODE selector on the front panel. 


™ Turn the power switch ON, and turn the three 
SYNTHE knobs until your desired frequency is 
digitally indicated. ; 


m if there are no signals on the selected receiving 
frequency, plain noise can be heard. In such a case, 
turn the SQUELCH knob clockwise until the noise 
is erased. Do not turn the knob beyond the point 
where the noise is erased because it will also block 
weak signals. 


® Noise will be blanked by signals coming in from a 
ham station. Turn the AF GAIN knob to an 
acceptable volume level. 


@ If the pointer of the center meter at left moves to 
either the right or left during receiving, it indicates 
that the received signal frequency is off. Turn the 
RIT switch ON, turn the RIT knob until the center 
meter pointer comes back to the center, which 
represents the correct tuning point. Now the voice 
can be heard more clearly than before. 

Fig. 3 shows the center meter vs frequency. When 
the center meter is at the center, the S-meter reads 
greatest. 


Fig. 3 Center meter indication vs receiving tuning point 


Correctly tuned 


Other station’s transmit- 
ting frequency higher 


Other station’s transmit- 
ting frequency lower 


Turn the RIT knob until the center meter needle be 


comes to the O position. 


For operation on SSB, preset the controls on the 
front panel as shown below. 


POWER switch ORE 


RF GAIN knob Turn counter clockwise fully. 


AF GAIN knob Turn counterclockwise fully. 


SQUELCH knob Does not operate. 


VXO knob Does not operate. 


MODE switch USB* 


SELECTOR switch 


OSCAR switch 


RIT knob 


RIT switch ORE 


NB switch OlFIF 


PO switch HI! or LOW 


VOX switch |) TOs 


Frequency selector 


switch 144 


* In SSB reception, the S-meter has no point of stability. 


™ Connect the correct antenna to the set, and turn 
the power switch ON. The second meter lamp, 
RECEIVE lamp, dial and the 144 indicator lamp 
over the dial will light. 


® Turn the VFO dial knob to the frequency used by 
an SSB station so a ham station can be received. 
As in the case of using the synthesizer, slowly turn 
the dial knob until the other station’s voice can be 
heard clearest. SSB reception requires some experi- 
ence and technique when using VFO. You will get 
used to it step by step. The point is where the other 
station received clearly, where to set will tuned 
exactly. 


. CW, AM 


Turn the MODE switch to CW, turn the VFO dial 
knob as in SSB reception until the correct tuning is 
obtained. In AM reception, turn the MODE switch 
to AM, and tune the set in until the S-meter reads 
greatest. 


. FM 


When receiving on the 144MHz band, turn the fre- 
quency selector switch to 144MHz. When receiving 
on the 145MHz band, turn the same to 145MHz. The 
144 or 145 indicator lamp will light depending on 
the frequency selected. The receiving method is the 
same as in the case of using the synthesizer. But do 
not forget to turn the MODE switch to FM (WIDE) 
or FM (NARROW). Turn the VFO knob slowly until 
the meter reads greatest to indicate the correct tuning 
in to the other station. 


Transmission 


The transmitting method is the same with the synthesizer 
and VFO. It is important to tune in the set exactly to 
the other station. Connect the microphone and an an- 
tenna properly. 


1. SSB, CW 

Adjust the set to your desired frequency, turn the 
MODE selector switch to CW, push the PTT switch 
on the microphone to make it ready for sending 
(transmission). At this instant, the ON AIR lamp 
lights. If the S/RF meter (output meter) reads 7 or 
8 (high power), signals are properly being transmitted. 
If the meter reads less than that, stop transmission. 
The cause is possibly an antenna mismatch. Check 
the feed line or the M-type (PL-252) connector. If 
the meter pointer stays at the O point, the cause is 
either a broken feed line or a disconnected antenna. 
First, check the antenna system. 

If the RF (output) meter indicates a normal value, 
set the MODE selector switch to USB, press the PTT 
switch on the microphone and start transmission. 
(Since the MODE selector switch is turned to USB, 
the ON AIR lamp lights, but the RF meter pointer 
stays still.) Speak into the microphone and the RF 
meter pointer will move up to 7 or 8 maximum. If 
no sound input enters the microphone in SSB trans- 
mission, the RF meter pointer remains still at 0, 
which is normal. 


Fig. 4 Difference in RF meter indications between 
SSB and FM 


SIGNAL/POWER 


In SSB transmission, the meter pointer remains 
still unless you speak into the microphone. In 
FM transmission, the meter reads approx 8. 


Once communication has started, do not touch the 
dials and VXO knob except when changing the trans- 
mitting frequency. If it becomes difficult to hear the 
other party due to a frequency deviation, turn the 
RIT switch ON and turn the RIT knob to adjust only 
the receiving frequency to the other station. 

In CW transmission, set the MODE selector switch to 
CW, connect the key to the KEY jack of the rear, 
and enjoy CW operation. Side tone will work during 
CW operation. 
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2. FM, AM 


Set the MODE selector switch to FM (W), and select 
a desired frequency. Push the PTT switch on the 
microphone, and it is ready for transmission as indi- 
cated by the lighting of the ON AIR lamp. The RF 
(output) meter reads 8 or over when LOW transmit- 
ting power is selected. Different from SSB transmis- 
sion, the RF meter pointer remains at 8 or over in 
FM transmission. 

If the RF meter reads far less than that, check the 
antenna system in the same way as in SSB transmis- 
sion because the trouble cause is likely to be in it. 
If the RF meter reads 8 or over, you can start talking 
with the other party. In case of OSO with a local 
station, LOW output power is sufficient. 

When the 20kHz separation FM (narrow) mode is 
desired, turn the MODE selector switch to FM (N), 
so that you can make more effective use of the 
narrow FM band selected. If FM (N) is selected, your 
party should be select the same FM (N) mode. 

For AM operation, you need only set the MODE 
selector switch to AM. (If necessary) 


How to use VOX 


When the VOX switch is turned ON, transmission and 
receiving standby will be automatically changed over 
by sound without depressing the PTT switch on the 
microphone. VOX sensitivity can be adjusted by re- 
moving the cover on the top of the hatch and turning 
the VOX GAIN knob. Then, in receiving condition, 
operate VOX and adjust the ANTI-TRIP knob so 
VOX will not be erratically driven by sounds from 
the speaker. 

lf the ANTI TRIP knob is turned clockwise excessive- 
ly, the VOX circuit may be driven by noise,. etc., 
making it impossible for you to proceed to transmis- 
sion. Exercise care when adjusting this knob. Return 
time to reception can be adjusted with the DELAY 
knob. 


How to use RIT and VXO 


The receiving frequency can be varied up to +3.5kHz 
from the preset value by turning the RIT knob. 
Turning this knob does not affect transmitting fre- 
quency. 

The VXO knob can vary both transmitting and receiv- 
ing frequencies simultaneously up to +7kHz from the 
frequency indicated by the synthesizer. In this case, 
the RIT knob must be at O. If your talking party 
demands a change in transmitting frequency, turn the 
VXO knob to adjust the transmitting frequency if 
the synthesizer is in operation; or turn the VFO knob 
if VFO is in operation. In both cases, do the final 
receive frequency touchup by turning the RIT knob. 


Frequency Calibration (RIT OFF) 


Dial calibration is necessary for the correct frequency 
reading. For calibration purposes, use the built-in 
100kHz marker oscillator. 

When the SQUELCH knob is turned counterclockwise 
fully (until it clicks), the CAL (calibration) switch is 
closed to operate the marker oscillator. 

Marker signals are generated every 100kHz. The cor- 
rect marker beat can be received every 100 divisions 
from 0 to 1,000 on the subdial for frequency calibra- 
tion or synthesizer 100kHz unit. 


Read for USB (set the MODE selector switch to 
USB.) 


As the main dial knob is turned clockwise, the beat 
changes from treble to bass. Stop the subdial knob 
at a point where the beat ceases, and adjust the 0 
degree on the main dial to the USB dial gauge by 
holding the main dial knob, which is pressed against 
the main dial by a spring, and sliding the main dial 
until its O degree is adjusted to the USB dial gauge. 
(Fig. 5) 


Fig.5 Frequency Readout (VXOto 0 RIT to OFF) 
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Read for L36 


This case, transmitting frequency is 1kHz lower 
than that for LSB. If dial cali>sration is necessary in 
the CW mode, adjust the 0 degree on the main dial 
to the center of the dial gauge at the point 1kHz 
below. 


As the FM and AM 


Zero beat cannot be obtained from marker signals. 
The point where the S-meter reads greatest when 
signals are received indicates a tuned-in frequency. 
As in the case of CW, read the frequency from the 
center dial gauge. 


How to Read VFO Frequency (RIT OFF) 


Operating frequency can be correctly read by means 
of the VFO dials. 

The dial mechanism consists of the main dial, subdial, 
dial gauge, main tuning knob and fast tuning knob. 
(See page 4 for operational description.) 

In SSB operation, it is necessary to read frequencies 
in units as small as 1kHz. Use the main dial for this 
purpose. 

When the 144MHz band (USB), read the main 
dial against the USB dial gauge when USB waves are 
completely demodulated and received. (Fig. 6) 
When reading VFO, the main dial and subdial must 
be read and their indications must be added so it 
seems troublesome at the beginning. But you will get 
used to it and become able to read VFO frequency 
quickly and correctly. The subdial’s scale from 0 to 
1000 corresponds to 1MHz. 

The dial cannot be turned beyond a point a little off 
the 0 to 1000 scale. If it is forcibly turned beyond 
that point, the gear will break down. Do not turn 
it excessively. 


Fig. 6 How to Read Tuned Frequency 
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Frequency is 144.000 + 120 (USB) = 144.120 
MHz. If the band selector switch shows 145, 
frequency is 145.120MHz. 


10m band 


The conventional satellite communication system re- 
quires two sets, i.e., a 2m band SSB transmitter and a 
10m band receiver, and a high level of operating tech- 
nique. 

The MULTI-2700 is a multiple-mode 2m band trans- 
ceiver with a 10m OSCAR receiving converter. It is the 
first transceiver made in Japan that makes OSCAR com- 
munication possible with a single set. 

At present, two OSCAR satellites, No. 6 and No. 7, are 
flying about 1,500 kilometers up in the skies. The 
MULTI-2700 can communicate via OSCAR 6 or 7 in 
the A-mode. When signals are transmitted to the satellite 
on a specified frequency in the 2m band from the 
MULTI-2700 satellite communication system (called an 
up-link), the satellite converts the frequency into a 10m 
band frequency and sends it back to the ground (called 
a down-link) as illustrated below. 


OSCAR satellite 


Transmitting 


Receiving on on 2m band 


Approx. 1,500km 


Transmitting 
on 2m band 


Receiving on 
10m band 


OSCAR satellite transmitting frequency vs receiving fre- 
quency diagram. 


| AMSAT-OSCAR 6 | 


Up-link 145.000 — 146.000MHz USB 
Down-link 29.450 — 29.550MHz USB 
Beacon 29.450MHz 

AMSAT-OSCAR 77 

A-mode: 

Up-link 145.850 — 145.950MHz USB 
Down-link 29.400 — 29.500MHz USB 
Beacon 29.502MHz, 435.100MHz 
B-mode: 

Up-link 432, 125-432, 175MHz USB 
Down-link 145, 975-145, 925MHz LSB 
Beacon 145, 972MHz 


An OSCAR satellite receives 2m band signals from the 
ground and sends them back as 10m band signals. The 
frequency relationship is maintained constant, keeping 
the difference between them at 116.45MHz (145.9 — 
116.45MHz = 29.45MHz). 


Actual Operating Method 
Connect a 2 meter antenna and a 10 meter anten- 
na to the SO-239 connectors to the MULTI-2700. 


1. Turn the power switch ON, turn the SELECTOR 
knob to SIMPLEX until the digital display shows 
145.95MHz, which is the beacon frequency (29.50 
MHz) of OSCAR 7 in the A-mode. 
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2. Then turn the frequency selector knob at the up- 
per right of the front panel to 145, turn the 
SELECTOR knob to VFO «so thal 145.6516 
145.95MHz can be received. When the OSCAR 
pushbutton is pushed, the transceiver is ready for 
oscar operation. 


3. Then turn the SELECTOR knob again to SIM- 
PLEX and receive OSCAR beacon signals. Turn 
the VXO knob in the positive direction, i.e., 
clockwise, so that beacon signals can be heard. 


4. Turn the SELECTOR knob to VFO and receive 
signals within the range of 145.85 to 145.95MHz 
(29.4 to 29.5MHz). You can hear stations emitting 
CQs, beacon signals and signals being exchanged 
between two stations. Tune in the set to a station 
emitting a CO. Still keep the RIT switch in the 
OFF position. 


5. When proceeding to reception, turn the RIT switch 
to the ON position, and slowly turn the RIT knob 
from the center position in the positive (+) or the 
negative (—) direction so you should be able to 
hear a response. Stop the RIT knob at the point 
where you have received the response, and keep it 
there. 


6. The OSCAR satellites are not synchronized so 
communicable time is limited. It is important to 
communicate briefly. Use SSB or CW. Orbit time 
is about 1 hour and 55 minutes, and operation 
time is approx. 25 minutes per orbit each com- 
munication. 


Temporarily using antennas, the following instruc- 
tions should be observed. 


1. Direct the antennas to the satellite from time to 
time to maintain the best communication condi- 
tion. Turn the SELECTOR knob to SIMPLEX and 
set the frequency to 145.95MHz (for OSCAR 7), 
and you can receive beacon signals. But beacon 
signals appear to drift as the satellite moves. This 
is due to the Doppler effect. That is, the receiving 
frequency appears high as the satellite approaches 
your station and lowers as it moves away from 
your station. 


2. In this case, tune the VXO knob to maximum 
signal level. If the antenna’s beam direction has 
deviated too far from the direction which the 
satellite is flying, adjust the antennas to a direction 
where beacon signal intensity is greatest. You can 
generally communicate via OSCAR as long as 
beacon signals can be received. 


3. With the MULTI-2700 twin selector system you 
can enjoy satellite communication in the best 
possible condition while monitoring beacon signals 
from a moving satellite with the SIMPLEX syn- 
thesizer. It’s only one of the unique features of 
the MULTI-2700. 
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The above-mentioned method applies in cases where 
you use a GP and inverted V-dipole antenna. 


(Temporary recommendation) 
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If in case, please be sure to check the antenna system and space 
conditions, still not properly 10 meters reception or not enough 
sensitivity oscar reception (10 meter band). Please contact at 
local dealer/shop or direct to us. 

May will be exchange only the oscar converter unit. 
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CIRCUIT OPERATION SG 


A block diagram of the MULTI-2700 is shown on Page 
The MULTI-2700 consists of 18 units, employing a 
single superheterodyne system for SSB reception, a 
double superheterodyne system for FM reception, a 
filter type balanced modulation system for SSB transmis- 
sion, and a variable reactance frequency modulation 
system for FM transmission. 
The set employs the following crystal oscillators. 


PE PPeSCCLION rn sete ae ew 10.000MHz 
11.000MHz 
11.344MHz 
PVA CAL SOCtION 26 4 en ks 16.900MHz 
TUS SOCeuT ey RRs Soe eee er 16.445MHz 
BSe1F section ........ on Rae 16.8985MHz (USB) 
16.9015MHz (LSB) 
PREGECUION 2s eet tc Gass ens es ww 10.000MHz 
PLL section 


The PLL section consists of 8 units, i.e., X-1, X-2, X-3, 
X-4, X-5, X-6, X-7 and X-15. 

The PLL circuit composition is as shown in the diagram 
below. The FF-PD unit (X-1) has an IC 10.000MHz 
oscillator, a 3-stage requency divider which divides 
10.000MHz into 10kHz and a phase comparator (PD) 
which generates a DC voltage for setting a VCO oscillat- 
ing frequency. The phase comparator converts a phase 
difference between the reference signal and a signal from 
the 1/N unit into a DC voltage. 


The 1/N unit (X-2) employs 3 ICs for setting the set’s 
operating frequency. 1/N will be 1/300 for the 144.00 


MHz; or 1/400 to the 145.000MHz. 


The VCO unit (X-3) has an IC voltage control oscillator 
and a buffer amplifier by which an oscillating frequency 
will be set depending on the output voltage of PD 
applied to a variable capacity diode. The VCO unit's 
output is fed through the buffer unit 7) as a trans- 
mitting or receiving local frequency. When the 144MHz, 
the output will be 127.1MHz; when the “®45MHz: it 
will be 128.1MHz. 


The VFO unit (X-4) is a very stable VFO which employs 
a dual gate MOS FET for oscillation. It generates fre- 
quencies within the range of 11.000MHz to 11.500MHz, 
and its output is doubled by the VCO-MIX unit (X-6) 
to cover the 1MHz band area. When the digital syn- 
thesizer is in use, the VFO oscillator generates frequen- 
cies but the frequency doubler circuit will not operate. 
Instead, the 11.000MHz crystal oscillator will operate 
to supply a doubled 22.000MHz signal to the mixer. 
The mixer mixes a 102.100MHz signal, which is ob- 
tained by multiplying by 9 the 11.344MHz crystal- 
oscillated from the VCO-LO unit (X-5), and the 22.000 
MHz to produce 124.100MHz. This 124.100MHz fre- 
quency is mixed with the VCO output to be converted 
into 2 to 7MHz, which is fed through a low pass filter 
into the 1/N unit. 

The LED unit (X-15) is a unit to indicate the digital 
synthesizer’s operating frequency and consists of 2 ICs 
driven at the 1/N unit’s frequency dividing ratio, 23 
diodes and 5 LEDs. 

VXO and RIT frequencies are varied as follows: 

When VFO is in use, 11.344MHz is varied by RIT; and 
when the digital synthesizer is in use, 11.344MHz is 
varied by VXO and 11.000MHz by RIT. 

The PLL section is completely sealed except the buffer 
unit (X-7). 


FM local unit (X-8) 
This unit generates 16.900MHz for FM transmission. 


TX converter unit (X-9) 

VCO output and 16.9MHz IF signal are converted into 
144MHz by a balanced mixer consisting of 2 dual gate 
MOS FETs, and then amplified in voltage and power. 
Part of the unit is tuned every 1MHz by a variable 
capacity diode. 


Booster unit (X-10) 

This is a 10W output power amplifier circuit, having 2 
transistors in a large capacity heat sink. In addition, the 
unit has a voltage control transistor for output switching, 
an ALC circuit, APC detecting circuit, etc. 


PLL block diagram 


10.0O0OMHz 


||. OOOMHz 


uh) 


127.1 MHz 


127. | MHz 


DEGITAL VFO 
SYNTHE 


11.000 ~ 11. 5OOMHz 


CIRCUIT OPERATION EEO 


RX unit (X-11) 

SSB signals received run through an RF amplifier, helical 
resonator, heterodyne mixer and a crystal filter into the 
SSB IF unit. IF frequency will be 16.9MHz. FM signals 
are then fed through a crystal filter to be converted into 
455kHz, and enter a 455kHz ceramic filter. The ceramic 
filter consists of two parts, one for wide and the other 
for narrow, either of which can be selected by means of 
a diode switch. The signals run through a limiter for FM 
detection before running into the AF section. Two FM 
squelch noise amplifiers and an AFB amplifier assure 
Fukuyama’s unique smooth squelch operation. 

A noise blanker (NB) circuit is built in for SSB. This 
circuit cancels ignition noise, etc. to make signal recep- 
tion clear. 


SSB IF unit (X-12) 

This unit consists of basic circuits for SSB transmission 
and reception. 

Specifically, it has a transmitting ring modulation cir- 
cuit, a receiving ring detecting circuit, an AGC circuit, 
an IF circuit for SSB, CW and AM, an SSB AF circuit 
and an AM detecting circuit that are all built inside the 
unit. In SSB operation, this unit generates a DSB which 
is fed through a high-performance crystal filter to be 
fed out as an SSB. In case of CW, carriers are generated 
by unbalancing the ring modulator with a DC voltage. 


SSB LOCAL unit (X-13) 

The unit generates carriers in SSB transmission, and 
functions as a ring detecting BFO in SSB reception. It 
uses 2 crystal oscillators for oscillation, and a diode 
switching, and for selecting USB, LSB or CW. 


AF unit (X-16) 

A large-capacity IC is used as a power amplifier for 
received AF. The unit has a marker 100kHz oscillation 
circuit (3 ICs), a CW monitor circuit, a CW keying circuit 
and a transmission protective circuit (APC). 


Microphone amplifier unit (X-17) 

This is a transmitting microphone AF amplifier unit for 
FM, SSB and AM. FM signals run through a preamplifier, 
2 AF amplifiers, IDC, an integrating amplifier and a 
splatter filter to a wide-narrow selecting diode switch. 
Thus the VCO unit’s variable capacity diode is directly 
modulated. 

In SSB and AM operation, signals run through 3 AF 
amplifiers and the splatter filter to the SSB IF unit. The 
X-17 unit has compression amplifier, which assure an 
excellent effective SSB, AM DX communication. 


VOX unit (X-18) 

The unit has an AF amplifier, Schmitt circuit and a DC 
amplifier for VOX operation (voice control operation). 
The unit offers sufficient VOX gain, and is complete 
with an anti-trip delay circuit for satisfactory VOX 
Operation. The unit 3lso has a CW break-in circuit. 
The unit has microphone gain (FM, SSB), VOX gain, 
anti-trip gain, delay time, CW monitor gain, SSB-AGC 
time constant and compressor gain control knobs and a 
compressor switch. 


AVR unit (X-14) , 

The set operates on either AC or DC. “ 

The unit has a rectifier bridge installed ina large-capacity 
heat sink, a current control transistor, power trans- 
former, and various control circuits on a printed circuit 
board to generate five voltages, i.e., 13.5V, 9V, 7V, 6V 
and 5V. Each of these voltages is completely stabilized 
before being supplied to each circuit of the units. 

The photo below shows the controls located inside of 
the hatch (X-18). Use them appropriately whenever 
necessary. 


CONTROL KNOBS 
Top view, when open the hatch 


VOX GAIN knob 


Compressor level knob 


CW monitor knob 


AGC FAST-SLOW knob 


Compressor switch (NORMAL—COMP) 


ANTI-TRIP knob 


Delay knob 


ee sane 
ye 


— VOX relay 


—— FM MIC GAIN knob 


= SSB MIC GAIN knob 


— He EE SE EE EE ES 
(2409/05) r = - | l eux | 
AOOL OV | | | “i wg | 
GEB8ISZ igzasz 6£89SZ 6e89SZ 
(IL dv 30 awv90 GELETIS 2X | yan i aso | = | 
| IL HIN $106'94 | 
ABEL 9G et aes eee 
AGEL 6E89SZ O90LVL 
6£89SZ 6E8ISZ oENszZ 
| | awa dw 90 aay Y baie ae 1 |} awv 30 dW §N mie NIV Ju | 
ee ee 
| | > 
| j + | | | | 
| I | 
| 6E89SZ 6E89S2 wa 6E8I9SZ G£89SZ 6£89SZ WW GE89SZ da} ex8Bsist ObySE Wd OvNSE 
7 dv 4l rT rT 122,X ener Ms ‘aN rT 122,X 48 
wu 


oO 

| 

A = | 
ae a saws’ | 

| 


[uve av 
vA gb 6£89SZ <*OSNI 6E89SZ 6£89S2 6£89SZ 6E89SZ 6€89SZ 6E89SZ Lv0L9SZ 
dv 130 dl dl dl dl dl 3s0 4ing 
| | Wd LLX 


— H973NDS] rw PSS SS SS SS SS SS Se SS So SS 


| ee 


SLX 
&* d09NI wala s | uayyvW 
| ZHM O01 


4313W 
yain39 | 


OObLNS 


O6~LNS 
Ol/t 


6£89SZ 
ASION 


O6PLNS 
Ol/t 


GE89SZ 
giv 


40193130 


ZHW 000'0L | 


6£89SZ 
dwv 90 


———  —— — — —— —— 
(=) 


6£89SZ 
dv 


| 
| 
| 
[SS ee ar re | Tox Hor HOOT 2HWN | 
T catw ons't ~ | | eet an et if | 
| 000'L! | | | | 
|e #5 | | | [amas | [ owas] | se? mons -—| 908 —— 
| | ee ae iuerla [ | 
| | Sma [oy | 
| 
Pe. Cale 0 | es = =! [se | 
a | = 
Se x | alee 
ZHW bbe LL ° 
| : Lv01L9SZ Lv0L3SZ Lv019SZ OVNSE Lv01L9SZ = eee) i E ° | O6DLNS ? | 
| cI 980 aly dtgL i XI XI aes eres B a Se ort | | 
SX 4 | 
io. en | as aie | ome) | Seon ° °o 0 | | 
-———— —+ —-——--- - - 9 te ‘| | | NIV9 XOA | 
aX 
| €Xx Lvolosz 2 GEBISZ 9L0v9W 9LOvOW gLovoW | | | osbens | | | 
| 44n9 4ing N/I N/I N/I | | OL/L | | | 
| (ee =| | o> ei at oe a rn 
| 
| 


2S | 

lisooa xy! LvOLasz Lv0Lasz Lv0Lasz Lv0L9sz Lv0L9sz BPOLOW Qa 6£89Sz rrovow 2x BE89SZ OGbLNS 

| ding 44ng 44ng 44ng 44ng O3A 4d1 ad 44ng out Lx 
a | iH 


ee ae ee ieee ge or | Ea ge a ine ee 


=, SS ea linea (eller 
Raat ‘ 6211982 Ly6L9SZ 6egasz 6£89SZ | sossaeen 6£89SZ 
= vd INO 4ina 980 | iV 
iy 
<q oy Cer ee 
© 14 MOWYWN 
6£89SZ 9601982 ie POON Gb69SZ 
4 dwv 9a dWv 90 | | Sie “Twn See dWy 31 | 
oo | 3am / 
a +? | eae eee Ole 
a IN INV | | : [NIV9 IW as] | 
W313W 4 
¥ TEX | Ld | | . Sv69sz | 
waa <4 | iv | 
| OLX 4 Lux | 
O ee (e neare ammeter i 
| 


is 


a 0° 7) Sasa 


The symptoms shown in the table below do not neces- 
sarily indicate faults. Please carefully check the set 


against the table. If trouble persists even after an appro- 


Symptom 


Cause 


No power 


Power cord is not plugged in 
properly. 
Fuse is blown. 


priate step has been taken please contact the Dealer/ 
shop or our company immediately. 


Remedy 


“ Plug it in completely. 


@ Replace fuse.(Turn power switch 
ON. If fuse is blown again, some- 
thing is wrong.) 


No sound from speaker 


@ Speaker voice coil is broken. 


AC plug is not fully inserted into 
electrical outlet. 


Headphone is plugged into head- 
phone jack. 


@ Insert it fully into it. 


@ Replace speaker. 
@ Disconnect headphone from jack. 


No signals can be received when 
antenna is connected. 


Coaxial cable is disconnected or J 
not soldered properly. 


SELECTOR switch in wrong po- 
sition. 


Poor sensitivity 


Antenna is not well connected 
to antenna connector, or coaxial 
cable is about to break. 


RF GAIN knob is in center posi- 
tion. 


SSB signals are received but no 
sound comes out. 


@ Resolder securely. 


@® Set it to SIMPLEX or VFO. 


@ Insert antenna connector (PL- 
259) again into antenna socket 
securely. 


@ Turn RF GAIN knob (to MAX 
position). 


MODE selector switch is set at 
other than USB/LSB & CW po- 
sition. 


@ Set MODE switch to USB/LSB 
& CW position correctly. 


Frequency will not move even if 
RIT knob is turned. 


ae 


RIT switch is in OFF position. 


Receiving and transmitting no pro- 
blem, except can not be communi- 
cation. 


Transmit and receive frequency 
is differenced. 


@ Turn RIT switch to ON position. 


e RIT switch off position or cor- 
rectly O position. 


No transmission 


Microphone connector is not pro- 
perly connected so PTT switch 
does not work. 


Coaxial cable is broken or short- 
ed. 


No SSB output 


@ Insert microphone connector se- 
curely(or check connector wiring) | 


@ Check antenna system. 


SSB MIC GAIN knob is turned 
to MIN position. 


Microphone is faulty. 


Lack of modulation depth in FM 


@® Open top cover and turn SSB 
MIC GAIN knob clockwise. 


@ Substitute microphones. 


be 


FM MIC GAIN knob is turned 
to MIN position. 


Microphone is faulty. 


No digital display 


SELECTOR switch is not in FM 
mode SIMPLEX or DUPLEX. 


@ Turn FM MIC GAIN knob clock- 
wise. 


@ Replace microphone. 


@ Set it to FM SIMPLEX or DUP- 
PLEX: 


Ham station can not be received 
when VFO dial Knob is turned. 


SELECTOR 
VEO: 


SELECTOR switch at upper right 
on front panel is out of position. 


switch is not at 


@ Set it to VFO. 


@ Select 144, 145, 146, 147MHz 
switch position. 


Nothing but local stations can be 
received in FM. 


SQUELCH knob is turned fully 
clockwise. 


@ Turn it counterclockwise to a 
point just before plain noise be- 
gins to be heard. 


Lamps will not light. 


Lamp is burnt out. 


18 


@ Replace lamp (or check wiring), 


~ 


Warranty... 


Ninety days on parts and labor. Returned unit must include dealer 
name, date of purchase, explanation of failure symptoms and 
return shipping instructions. K!M will pay the return shipping 
costs. Out-of-warranty repairs w.. be handled on a basis of parts 
cost plus minimum service charge plus shipping cost. An ex- 
planation of failure symptoms and return shipping instructions 
must be included with the returned unit. No authorization for 
return iS necessary for units in or out of warranty. 


i<LM reserves the right to make revisions in Current production of 
equipment and assumes no obligation to incorporate these 
changes in earlier equipment models. 


ELAND M. 
“MEL” FARRER K6KBE 
President 


electronics, inc. 


ICHAEL B. 
“MIKE” STAAL 


Vice President, Treasurer 


K6MYC 


17025 Laurel Road, Morgan Hill, CA 95037 (408) 779-7363 
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| MULTI 2700 MANUAL ADDENDUM 


| PLEASE READ THIS DESCRIPTION OF PROPER’ OPERATION ‘OF YOUR MULTI 2700: 


foe eM SIMPLEX: Either, the VFO or Synthesizer: can be used 
for transceiving on the same frequency (simpkex).. 


o. FM DUPLEX (split) : The Synthesizer section. is used for split 
Peeauency Operation(duplex). The +o00"positiom puts ‘ithe trans 
mit frequency 600 KHz above the receive frequency. The +600: 
position puts the transmit frequency 600 KHz below the receive . 2 
frequency. a? 

In either case, the dial or readout will andi bacareceive 
frequency. . | 


Additionally, your Multi+2700. haS: two positions for other | 
duplex splits. The "A" and "B™ pdsitions ‘can be set up for any 
reasonable split other chests oH KHz by installing the appropriate 
crystal. 

To calculate thé crystal: uequtres for an: "oddball split", 
add the amount of the split to 16.9 Miz for a + split. orsubtract 
it for a - split. (EG. 1 MHz split<-16¢9 + 1.0 + 17:9 MHz for 
a + 1 MHz Splite A - I MHz split would be 16. 9 - 1.0 MHz = 15.9 
MHz.) . Pi two eang 

Crystal Spectr ications far ilinsrare: 


HC-25/U, 30 pF Load’ cap. Fundamental Mode, 
Ae has Series Résistance’ less than. 20: ohms. 


3. MARS OPERATION: Guaranteed operation of Che Mapta—27'00) as: & 
143-148.990: MH2:- However ,. many’ have successfully used their 
2700 on MARS: frequencies: as ldw as 142 Mhz. Use of ‘the VEO 
allows operation ‘about. 200KHz above 148 and 200 KHz ‘below 
144 MHz so’ that ‘the VFO can’ be used to transmit (or receive) 
above the band’ while switching’ to SIMPLEX to receive (or trans- 
mit) below theband. The: "A" and "B" Splits can be used for 
other splits but: power and: sensitivity ‘outside 143- 148. 9 wrll 
be degraded... 


4. Deviation, Mike BensSrervity: = Deviation is set. by” using, the 
"Devi" pot. on OX=-117 board (under OX-118 under hatch cover). 
Mike sensitivity and clipping level’ is set by thé PM’ mike 8 in 
Sontrol (usually 1/3 to6-1/2 of range). 


Se SSB: By selecting BUSES Or "LSB" either Upper’ or “lower 
sideband can be used. Using the synthesizer calibration will 
eee Tee eat 2DOut 71.5 Kiiz on the VXO (USB): or :-1,5 KHz 
(LSB). Exact calibration ‘can be checked by zero beating the. 
crystal calibrator. . 


Using VERO ithe calibration will be correct at’ the User 
or “LSB” marks On the VFO dial. Tovcalibrate tiervd.aiy 
adjust the outer dial’ skirt by noldimgqmenespactmtunans 
knob with one hand while slipping the skirt with the other. 
FM carrier frequency is indicated by the center mark on the 
VFO dial. 


Note that average meter readings on SSB transmit will be 
about half that of FM since the meter sr cads ta Jomo gceuoe 
peak voltage (PEP = 2x average). 


6. AM: Carrier level should be about 5w (adjustable by VR3 
next to-crysStal filter on SSB/I®F board factory sore cu 
SSB MIC GAIN should be set so that peaks barely flicker the 
RFO meter on voice peaks. Some on-the-air adjustment may 
be required. 


Receiving AM requires careful tuning since the IF filter 
is quite narrow. Use of RIT may be helpful when more than 
one station is involved. 2. 

(AM is LSB with carrier. When working units having USB 
with carrier there will be offset of 3KHz between TX and 
RX. RIT cansbe used sto vadjustecomeci ise): 

yi 
ike CW OPERATION — CW is semi-break in wath; delayedsdropour 
of ‘TX/RX irelay. Delay as adjusted with VvOwcclaveccntran 
under the hatch cover. If a keyer is used, it must key to 
ground (fg volts). Some keyers do not key to ground. With 
these units .use an external relay (reed relay preferred) to 
key your 2700. ; 


Transmit frequency is about 1.5KHz below receive frequency 
since CW works on lower sideband (calibration for CW is the 
same as LSB). 


(LSB was chosen to accomodate reception of the inverted 
output of OSCAR "Mode B" - the main use of CW on two meters. 
A modification sheet is available telling how CW can be put 
on USB.) | 


8. NOISE BLANKER - Use of the noise blanker is limited to 
SSB/CW'modes. Strong signals on frequency Or Near etecquenc, 
will cause cross-modulation or dadaistorteion, (CVplcal © faunas 
kind of simple circuit). Since the; blanker should notebe 
necessary on strong signals, it can be turned off to elimi- 
nate the problem. 


9. CRYSTAL CALIBRATOR - Some units have a very strong set of 
Calibrate Signals. Reducing RF gain will aid in zero: beating 
the calibrator for SSB/CW. 
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BOTTOM COVER 


BOTH END 2PLACES 


DIAL g7% 3X6% PHILIPS 


CRLACES 
ar 6 Om 4PLACES 3x6 PHILIPS 
PHILIPS 
2PLACES HEX SCREW 
DIAL PLATE : 


VFO UNIT 


TROUBLE SHOOTING 


m Poesn t Turn On 


meeconeck Power Cord(AG. or. DC) 
27, Check Fuse vc 
Ba Check Voltages: 
a)* oat FFIDD Box(Fig 2) 
Po mur oN cote butteUniy GON 107)) thise2) 


SOomeloso veal Filter Caples (near; transformer 
Big ?2) 


S toms: 
15 No Panel Lights-14V_ line 
2) No LED syeVCO; VEO cut-SV Line 
3) No TX or RX, panel lights O-K-9V line 


4. Defective Power Switch? 
B. ‘Transmitter.-Problems 


1. Check Voltages in the transmitter section. 
Z.SSon?0sk yFM. OUT 
a) FM Local Unit(OX-108, Fig 2) 
ly Defective crystal 
(a) Simplex= 16.900 MHz 
(b) +600KHz= 17.500 MHz 
(c) -600KHz+ 16.300 MHz 
2) Tonime,otf(VR LaVR Ss5(OX-108, Fie °2) 


3. FM O-K, No SSB, CW, AM 


a) BFO unit defective(OxX-113, Fig 3) 
DP) oobimlia wnat detective(Ox-1tl2\-Fip™ 3) 


4. Low Power or No Power Output 
a). Check Final Transistor(28C1729) 
boy Check Driver? i ransistor  (2SC194/) 

(An ohmmeter should show low resistance 
fromecase, to Collector’ or Bases to Emitter 
ineone, direction but high in the other.) 

c) Makemsurevthatsthe VSWR Protection circuit 
Peed jeced Correctly (see instructions, in 
Tune Up section). 

d) Check level from the Mixer Board (0OX-109, 
Conv. Unit, Fig 2). Level here should be 
50-100 mW. 


DuuNO oOob anMaw@arrier with rio Modulation 

a) Mic Level turne own. 

b) SSB Mod Level turned down(VR-2, ox-112, Fig 3) 

©) 1e-leare Preamp. board bad(OX-ll/, .Fig.2) Confirm 
by. Switching» to Compressor: 9This..should restore 
modulation since it by-passes TR-1. 

d) No Modulation with or without compressor points 
to TR-9nlOe€OX-117,, Fig 2) 


Pad 


“. 


Ce ee I nner! 


er CORB ETUE ORD AI es ET ENT RON worm @ 9: 


a 


6. No FM Modulation 
a) FM Mic Gain turned down 
b) TR-1 bad (will also affect SSB, using 
the compressor by-passes it to conegem) 
c) TR=e133 ia bad (OX=1Ll/ 7 tee 


7; Low or No) Audio’ ongSornoe FM 
a) SSE Mic ecali erie te Gain(under hatch cover) 
b) SSB Mod Level control (Ox-Ll2, VR <2 ome 
c) FM Deviation not set properly(VR-1, OX-117, Rigs? ge 
normally set for 4.5KHz at FM-N) 


SSSR Distoreoon 

a) Transmitter poorly aligned(see TX Alignment) 

b) SSB Mre Gain veo high(Check balance between 
this control..typically set mid range .-ane-=the 
SSB Mod level control on OX-112, VR-2) 

c) ALC not set or not set properly. With SSB Mic 
Gain set mid range a whistle into the mike should 
not exceed 12-12.5W at 144 or 145 MHz.(VR-8, OX-112, Fig 30 

d) RF Feedback from Linear Ampllerer: Check cabling, 
Power Supply leads, VSWR, and physical location of 
Amp, Antenna, and M-2700. Use double shielded inter- 
connections to the Power Amp. Use an electrical half 
wavelength for interconnection(38 inches 4 VELOCE Y 
factor of the coax). 


9. FM Distortion 
a) FM Mike Gain set too high(Too much clipping. .reduce 
FM Mic Gain under hatch cover) 
by) Deviation Set toe high or switch in FM-W(wide) position. 
Reduce Deviation control(VR-1, OX-117, Fig Zz 4 


104 AMADistcrtion ¥ 
a) Not enough carrier. set carrier to 5-6 Watts at your 
operating frequency usime—VR-3, ORL EZ, she Spe 
b) SSB Mic Gainmor reduced enough for proper modulation 
level.” "Voices peaksrsnould Tis tifiveker the RFO*"Metere 
c) Receiving station not tuned to favor lower sideband 
Wit Couette: 


11.. *TX2Cuts Cuctonnag antenna. .O-K on Dummy Load. (Will also 
usually be O-K on Low Power. 
a) VSWR PROTECTION CIRCUIT ADJUSTMENT required. 

1) Transmit into a Dummy Load. 

2) Adjust APCe DEP (VR-4, Booster Unit, Rig 6)” for 2 
dip at Test Feint on VR-6 (APC Sens dp 

3) Adjust'VR=6 (APC Sens) so that it does not cut off 
the transmitter into your antenna system(assuming a 
VSWR of less than 2:1) You will need to unkey after 
each cut: cut-fo reset. the trigger mechanism. 

4) Confirm proper operation by BRIEFLY keying the Une 


with no antenna connected. The VSWR circuit should 
cut off the’ itransmitter after a brief flicker of the 
RFO meter. 


5) Adjust VR=o Gomes maximum reading on the RFO Meter 
aC) 5 ye) Use FM in midband. 


b) Final PA tuning requires adjustment. 
1) To eliminate a VSWR problem between 

the PA and TR relay, retune the PA 
slightly. (TC-4,5 Booster Unit Fig 6) 


c) Relay problems 

1) Check voltages to see if proper keying 
Wemoceiring 4 inlc) Veowillscoccur.-on “both ‘coil 
terminals during receive. 14 V on one and 

tess than 1 V omsthestherwill’oceur during 
transmit. Any imbalance in voltages during 
receive may keep the relay from returning 
fully to receive condition. 
(Note: the TR relay is located near the back 
Waldo ache uni tuinder jthe “Booster Unit..Fig 2) 
Z) Use, point, file! to cleanvcontacts.of relay. 


i2.e Imansmitter Spurious 


a) General tuning(best done with a Spectrum Analyzer) 

iL azar Uline os FM Locale Unit OX=108) (Fig 5) 
Each offset is marked next to the trimpoct 
CONUVOMPReeits Luniness Pi3hmay* require 
adjustment as well. 

2)pbtixer Tunine(l2en 7450 VR=64 748.9510), (OX-109) 
Each trimpot tunes a varacter to peak 
each band segment (except 148). 

VR 6= 143 MHz 


VR 7= 144 
VR 8= 145 
VR 9= 146 
VRLO= 147 


Mixer Balance is affected by T2° tuning and 
Eiegeer iieeotevhuiiemelnis atrects the+16,9 MHz 
spurs. 

3) Pre-Driver Tuning is done with TC-6,7 
4) Booster Unit tuning should be evident from 
Figure 6. 


' C. Receiver Problems 


BMNo Audio) on SSB) or; $M 
alseAt) Output sCdefective(OX-116 « ACG-4)..AN-214,..Fig 2) 


b) Speaker or Speaker lead or Speaker jack defective. 


2. No Audio-FM 
aypeoemCanciuits Detective GUR-4 thrin L/,-OXsib1.,. Fig 3) 
Doerr ty Detective Gina y. thrinry) 3.0X-1 bis... Bie, 3. 


«® 3. No Audio-SSB 
q a) BFO Defective(0X-113, Fig 3) 
b) AF Preamps defective(OX-112, TR-13, 14 Fig 3) 
c) SSB IF Amps defective(OX-112, Fig 3) 


a 


ses 


d) AGC defective(OX-112, Fig 3) 

e) VR-7, OX-112 turned down(Normally adjusted 
for receiver noise thatyis' 10 dB down from 
FM level with no signal input) 


4. No Audio-AM 
a)AM Mod not installed(See ''AM MOD") 
b)SSB IF Board problems(OX-112, Fig 3) 


5. AGC Doesn't Work, Distorts 
a) Distortion caused by Noise Blanker on 
strong “signal st--turnorieeb 
b) Set AGC so that fatO>luvisienaltis fis 
2 dB below maximum possible level as set 
by“ AGC ~contro yeVRSSsROX-PiZt 
c) -See"AGC Mod 
d) IF Regenerative. Tune T-2,3,4,5 on OX-112 
for maximum gain without the hollow sound 
characters strc fon regeneration GCeypicalliy, 4 
1») .KHZ, beat mote son sUSBians *thhe* best concuto 
use for tune up). 


6. Distorted FM Reception 
a) Multipath - distortion Catised@byemibeiple 
reflections may be the cause if distortion 
.is only on one or a few signals, especially 


pha they are all in one direction or your QTH 
is in hili@y+ terragne 


b)"Diseriminator Tuning, Gl-lOy lie Oxi aioe) 

Tune for least distortion with maximum quieting. 

c) FMCLE Maning’. “(l-3,6,9%, gOssda lear ter ee ne x 
for ltéast* distortion with bestsqumeting. 

d.): Check@frequencysof 2nd Converter G16. 445) Miz): 

e) Make sure the received signal is actually 

centered in the IF as the FM Center Meter could 

be giving erroneous readings. 


7. Saqueleh Noe tuncticnal 
a). Squelch’ Circdit defective(Ox- Ui) Foe i eel orale 


b)© IF’gain Low (not enough noise ouGgpul) 


8. Center Meter Defective 
a) Adjust Sensitivity Control-VR-12, OX-118, Fig 7 
b) Adjust Centering Controli-VR-=11yPOxX-116 weFigs7 
c) Check TR 7,8. May be defective or heat sensitive. 
(OX-118) 


9. "S'' Meter Defective 
a) SSB- Check VR-14, OX-118, Fig 7 
by «-FM="Check “VReIS!, OX lis rare ay 
c) Check Meter mechanically and electrically: 
d) Check IF gain..may be insufficient. 


10. Crystal Calibrator defective 
a) Off Frequency operation’ Adjust VG=l, (OX-116, Fic 2. 
Also note that some temperature drift is unavoidable when 
multiplvine more-than 14 times to,eet to Two Meters sae 


@ 


) should be very small after the initial half-hour warmup 
period, however. : 


The calibrator can be calibrated against 10 or 15 MHz WWV 
or a known Two Meter source. Remember that any error at 
10 MHz will be multiplied by 14 times at Two Meters. This 
is only a few cycles if a one-beat-per-second beat note is 
Setained sat uo for l5rMHz; but: can be hundreds of cycles if 
accuracy is only 50 Hz or so at WWV's frequency. 


ji. OSCAR Converter 


a) Of£ frequency...(See OSCAR VIII Sheet) Adjust frequency 
with TC-1, T-4 (See Fig 8) 
mb) Lacks Sensitivity 

1) Remove the 3.3K resistor on the bottom of the PC Board 
across T-l if it has not already been done. 

Pye toner?-lVo2eGren Meters); ''T-3), (Two Meters), and T-4 thru 
becsocal Oeil ator). eSéé Figure 8. 

3) Check All Transistors 

4) Check Converter plug connections. 

5) Make sure that you're not misinterpreting the normally 
very weak signals from the satellite with lack of sensi- 
Lit ye Most signals will be less than 2 uV. If you are 
hearing a distinct increase in receiver noise when you 
comnect. an antenna to the 10 Meter position, sensitivity 

- igs not the problem. Try different antenna locations (to 
minimize external noise pickup) and check with other users. 


D. Synthesizer problems 


ieee s read righte-wrone frequency 
a) MC4016's bad(check programming) 
Dy VCO not. Locked 
e¢) FM Local’ Unit icrystals off frequency. 


d) VXO circuit problems in relays or wiring. 


2. VFO OK, Synthesizer out 
a) Since ‘the same VCO; and dividers, are 
used for both, the problem is probably 
i cicrcuLcs tcommon culy to! the ‘program 
switches, steering diodes(D-2 thru 15 OX-102), 
prevCOMmix (0X06, Fig 1 & 3) or’VCO_Local ,(OxX> 
PS gic: oe eCotisultiisehematic and Fig lee 


Generally speaking the Synthesizer section should only be worked 
on by those familiar with the operation of sythesizers. There 

are many interacting circuits and special test equipment (spectrum 
analyzer, 30 MHz Triggered Scope, etc.) are frequently required. 
If you are unable to determine a course of action by reviewing 

Fig 1, the Block Diagram, and the PLL Description, a factory re- 
firm is in. order: 


E. VFO problems 


1. Rough tuning knob...send for new VFO Spatitcree). 
2. Adjust frequency using VC-2 & VC-3 to set upper and lower 
range limits adjust dial skirts as required. 


Fito cee inc. 


COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS - 


SYNTHESIZER: CW LeveL (10W) SW 
AM Lever (5.54 a 145-146) eee 
FREQUENCY : __ Deviation Set (4, 5KHz) KHz 
RIT) Ser ae 
LED DispiAveceaa SUPPLY VOLTAGES: 
| OVE eeeeeey 
14V V 
PREQUENCY !aeus 
Riise. 
Rx: 
SENSITIVITY 
AGC AbuUSI=* Sane 


SSB “S" *METERMLOB VASO), Beene 

Eis?” HeTERINOT=PEGGED) eas 

FM Deviation Meter Apu FoR 5 KHz | 
CENTERING ADJUSTED___ 


CRYSTAL CALIBRATOR CHECKED ___ : eens 
BEO: PitcHe 
OSCAR Converter(0.2uV/10pB) M-2700 S/N 

| DATE sa ane 
lhe 
FREQUENCY: 


SIMPLEX 5. 2600Kose= GUO med Z 

VFO (090-500-1000) | 
Power’ OuUTee SH GLO) FaWGl UG) eee WiC 
SoheAeee ADJUSTED. Zion Kee 
CARRIER SUPPRESSION _DB(40DB) 
ComPRESSOR SET(5-6W avo) 
VOX Sere 
SPURIOUS GREATER THAN 60 DB __ 


17025 LAUREL ROAD, MORGAN HILL, CALIFORNIA 95037 "% SO(40g)7 7047 


an 


‘electronics, inc. 


COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


MULTI-2700 CHECK-OUT PROCEDURES: 


feet ier. Che: unit. on} 
2. Set controls for normal operation. 


a) RF gain at maximum. 

b) AF gain as desired. 

G) = Squelch oft 

d)* -VxX0' centered. 

e) Mode FM 

£)° RIT’ centered. 

g) Selector "simplex". 

Me “OSCARebuttom “off! Cotit):. 
Ian switche otis 

Hee husWie Ci Ott. 

Mj Oeswaecen: Miegi . 

Dev Swoon. COLL. 

m) Synthesizer switches 146.00. 


3. Check voltages. 


ay 14V2D.C. at) filter cap near transformer (see 
Biogre 22 iGapaciiton ies Ft shoud be L347 - 
LAND DG: 


Dime Samet On Use Gricure 2) Bure unit (OV 
pin). It should be 9.5 - 9.8VDC. 


Cyan IV. DaG. (at hVRD Cunkt 4Qippenppin), OX-LObL rshould 
Peadway7 =v sSOVDC. aChigure 22)... 


4. Check panel lights. 


ajmeruwoe DeninderSa/, REO’ meter 

Dy lwo Bbehnund, Center Meter” 

Cj Woe Denice veonmdial (VFO turned “on™: 

dj) One behand OSCAR button COSCAR turned "'on"). 
ejpone tor Receive ', 

i) Onestor? 2OnethevAir a(transmittervkeyed) 4 

o)* "One for*éach*’ VFO Range (1445145,146;5147) | 


5. Check LED*s-on Synthesizer. 


a po-Jeone.Oes and( 1000s of KHz. 

De 2=5.0N3MHz.. 

c) Problems here are usually due to wires shorting, etc. 
6. Check Synthesizer receive frequency. 


a) Inject a known 145.000 + 100Hz frequency into the 
Pads O», 
b) Adjust VXO center (VR5) of VXO/VFO adjustment board 
f7Ueco PAU OAL. MORGAN HILL, GALIFOARNIA 95037 ° (408) 779-7363 


ef 


M2700 CHECK-OUT PROCEDURES 


PAGE Zz 


a), 


d) 


e) 


(Figure 3, Figure 4) for equal pitch on USB and 
LSB (about |.5KHz tone). (ake sures nace cn] 

VXO knob is centered and Ril 26) Gea) 

Center RIT knob and@Switehord] ilonseaand 01 
while adjusting Simplex °RiT eS 1ON \iGemter areca 
the VXO/VFO adjustment board (Fig. 3,4). Equalize 
pitch between RIT “on Sand Ril oe 

Switch to FM and adjust ''Center Meter" centering 
pot for @ deflection. (VRlinsOxX-116PVOrepoara 
under hatch cover; Fig). Bzeervor 

Switch to AM. Inject a strong 7145 O00Mize 7 0072 
signal into the radio while thes crystalwecalipzator 
is turned on (squelch pot fully counter-clockwise) . 
Adjust-calibrator trimmer, TC-l6y temic peat 
(located on OX-116 under two PC boards, OX-118 & OX-117, 
under hatch cover; Fig). 2).- Theremtsiisome inter= 
action with the top PC boards so some over-correc- 
tion may be required. | 


7. Check VFO frequency. 


a) 
b) 


oF 


d) 


e) 


a) 


b) 


Gc) 


d) 


Inject known 145" 000 MizeeeelUCr izes 

Tune the signal in on the 145MHz range so that you 
have a Ll. 5KHz2 tone: on USB nd topes 
Adjust KHzdia listo! read Wi45.1000 fon tHe Veentem cali 
brat ronsmaxke(FM caliibratiiomearlkcs pages) of 

Owners Manual). This adjustment is done by holding 
the fast tuning knob (outside knob) while sliding 
the outer metal KHz- calibration skirt to the appro- 
DElate poOSsLELon:. | 

If ‘the-internal LOOKHZ a(0=N000KHz) per division dias 
is slightiy off psilu ‘can bevadjustedsbyekoosening sta. 
slotted set screws on its hub (see VFO exploded view). 
Access is under the top cover. 

VFO RIT adjustment is made by turning the RIT “on” 
and “off while adjusting VEO Rt 1 ON® Calin n= Gnas 
on the VXO/VFO adjustment board (Fig. 


Receiver performance. 


Sensitivity !-"inject Oxluvefromja signaljeenerator ga. 
14414551468 vandl V4) aMus OFatileastal 2dbysienal—vo- 
noise should be obtainable (14-16db typical) on SSB. 
20db quieting shouldsoceurtate0mZsuvgor Seer 
AGCuadjustment-wWwith thesQ duv injected into the aia 
at 145.0MHEz, adjust VRS on OX-T1 2) (GSB LE) rom mas 
mum audio output. back the pot off about 1-2db from 
Chas .pos LtLony: 

SSB 'S" meter - ingectyl0uyv and adjust SsbB. smeucm 
adjustment (VR 14, OX-118 under hatch covers Fier. 
for LOdbt oven'S-9F GC/sc' tor oor 

FM US" meter —. turn on crystal calibrator and ad jute 
VRLB for: 4usit) under ful bescadee (COX aS funders hatch 
cover) Fig .Js/)). 


pak 


M-2700 CHECK-OUT PROCEDURES 
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e) FM deviation meter sensitivity is adjusted by VR-12 
(OX-118 under hatch cover, Fig. 7). 

f) Centering meter (previously adjusted). 

g) BFO pitch-Slight adjustment of BFO frequency may be 
requirede.ormbest tonal’ quality or!,USB,and. LSB. 
Nominalerrequency tor USB.is;16.8985.and.,.for LSB is 
1679015)MHz ; 

h). OSCAR. converter (Fig. 8) 


eee ee and tot tune 0 meters 

Toon tO eure erm rz 

TCl adjusts local oscillator frequency 

Te acjusts-tocalloscitlator tuning 
(will affect frequency) 

Sensseivity yO: tiv/l0db! typical” (If 
Sensitivity isspoor, check for 


fT Ouaheseross- 1h Remove it. 
974 Transmitter Performance 
a) Key on FM simplex with VXO centered and 145.00 on the 
synthesizer. 


Dope ne justo YM Jocal, mnt. (OX-108 Fig. 2)) for .145:000MHz 
Peon Z. (cCapachtome G1 - simp less’). 

Cyeeseruwo . +000 Vaadqust feap ;1C-2.) 3600.5 tors 145 }600MHz 
+e) OOH Ze 


a)* inset. jo. 500 Sradgust. cap, TG=3" "=600°" for 144. 400MHz 
+ 1LOOHz. 

Game eCikew POs 145, 0004 (145. 500...46-,00... Totalevaria- 
tion should be + 2000Hz. If more, see VFO Calibra- 
tionarroceqaures. 

f) Check power output 


1) Simplex (FM) 
ie Oy 
144 11W 
145-146 2 12W 
Lo) Bes iW 
148 2 9W 


Each range can be adjusted by trim pots 
Seon = OO COM saints” Fie ie 28 ale 2°59, 


Pea 00058-6000, A.B: 


HN 


143 2 8W (-600) 
148 2 8W (+600) 
Adjust level by VR-1 to VR-5 of OX-108 
Ch =local unite. 
*CAUTION: Adjustment of OX-109, OX-108 tuning can 


affect spurious levels. If a spectrum analyzer is 
Bvaweaplo “aetina. chesk using the analyzer is re- 
commended! 


(3 
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g) 


h) 


i) 


j) 


k) 


1) 


m) 


Typically, Power Out is 10W on band edges and 15W 
on 145, 146 ranges. More than 1L5W output is not 
recommended as device failure potential is in- 
creased significantly. | 

SSB ALC Adjustment - Inject audio-into the mike 
jack while keying in USB mode (a whistle is suf- 
ficient). “Adjust AEG{potl VRS. (Oke 2eaescre nee) 
for 12-12.5 watts with mic. gain set to» approxi- 
mately half of its range. While talking into the 
mike (Hello, Test?) adjust.SSBymodeilevel® Views 
OX=L12~CSSB -LEL board) Phonan ahe OfMehen Zewaee 
level on average peaks. (See Fig. 3). 

CW “Tevel)-—pliiser tha key) into, CW) Keys jaek and key 
the unit. Adjust CW sidetone knob under the hatch 
cover for desired sidetone level. Adjust CW car- 
rier level’ control, "VR-4yy,OxX I CS Seal aes 10- 
TE2W JOA 20. o SNiNoe BGC couri pees) o 

AM Level ="Adjust AM Carrier Vevely) VR jon On 1 
(SSB IF) %fons5-5. 5Woof vcarrier = one west red 
operating frequency. Adjust SSB mike level knob 
(under hatch cover) so that audio peaks just flicker 
the RFO meter. 

Compressor Level - Adjust Comp Level knob (under 
hatch cover) ‘so? that’ as wha st leitist reaches si7N YeEe 
Average peaks on voice will be about 5-6 watts. 
Careler SuUpDLeSs1On = Uci ieee reco lel 60 jms pCa nit 
analyzer, nul the carrier by turmine Sou mine 
gain all the way down then adjusting VR-1l and TC-1l 
on -OX-LL2Z (SSB LB) CS eemrinaeen 9) 

VOX Adjustment - Adjust, VOX@sensitineicy tol abouc 
half OF its, range. Adjust VO7 del ayetOn dest wed 
drop-out delay 

Adjust antisvoxaand.VOXpsenciyit yuo ehasterat Cac. 


with. no "receiver sini ppace 

FM-Deviabronnand clippings level yw adjust devidulon 

eee VR-L, OX-117 (nic amp) boasd Gisec Fie. 2a ror 
esiredsedéeviation with orm mic knob seu bo.) 49cn 
its range (4.5KHz on FM-N recommended). Adjust 

FM, Michtknobs Carnidér thatch tcoverm)~forndesired@eiig- 

ping level and readjust deviation if necessary. 
(Sée Figie2)s 
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OSCAR COMMUNICATION 
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RGS/Uetc. f aetna OSCAR CONVERTER 
BLOCK DIAGRAM 


) 
XS 
: fs --145.90MHz 
v 
hath 
RF MIX 
. MULT!-2700 
fr 29MHz 3SK40L 3SK40L toRF 
O 
RG-58/U etc. 


TRIP 
2SC839E 


Osc 
2SC839E 


TRIP 
2801047 


— 


c= 
fa—116.45MH2 : te 
SAhlse 
12.9389MHz 
The above-mentioned method applies in cases where 
you use a GP and inverted V-dipole antenna. 
(Temporary recommendation) 
TRI TR2 
3SK40L 3SK40L 
c2 100P Cc? 100P 
T1 
a 
to10m ANT. CO) SS toRX. 
5 
3|2 x 29.5MHz 
o/9 my ANT.INPUT 145 95MHz 
o) < RFE AGC OUTPUT 
BRN. 
-|i~- @o 
aie oe +9V 
ORG, 
9PIN PLUG 
mes ee. eee 
RF AGC O 
a 5 = O+9V 
zh, x 9 
oi we 8h 8 “ 8 a 2 
(i fall ae s a 
s]el2 ol 2g © es g 
wa x « a x a « 
TOV 14 
a <I C22 
cS 10OP 
i a 
ie) 
N 
« oO 
2.05Vv ov a 
(o) 2 tf 5 
a ° t oO 
oO 4) 
a a 
Pale & a a 
ie v0 ed i's) 
TRS TR4 TRS 
2SC839E 2SCB39E 25010470 


If in case, please be sure to check the antenna system and space 

conditions, still not property 10 meters reception of not enough 
Tage sonsitiviny oscar reception (10 meter band). Please contact at 

local doalar/shop or direct to us. 

Mav will be exchanqa unty the oscar converter unit. 
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The MULTI-2700 consists of 18 units, employing a 
single superheterodyne system for SSB reception, a 
double superheterodyne system for FM reception, a 
filter type balanced modulation system for SSB transmis- 
sion, and a variable reactance frequency modulation 
system for FM transmission. 

The set employs the following crystal oscillators. 


UPESPCLION: oh gels be oie wh 2 es 10.000MHz 

11.000MHz 

; 11.344MHz 

Breer, Section... | atx 2.2 16.900MHz 

Resection, |. . fag. 0). = & Fe Br 16.445MHz 
meme SPETION Jost... kk 16.8985MHz (USB) 
“= 16.9015MHz (LSB) 

AT ae 10.000MHz 

PLL section . 


The PLL section consists of 8 units, t.e., X-1, X-2, X-3, 
X-4, X-5, X-6, X-7 and X-15. 

The PLL circuit composition is as shown in the diagram 
below. The FF-PD unit (X-1) has an IC 10.000MHz 
oscillator, a 3-stage IC frequency divider which divides 
10.000MHz into 10kHz and a phase comparator (PD) 
which generates a DC voltage for setting a VCO oscillat- 
ing frequency. The phase comparator converts a phase 
difference between the reference signal and a signal from 
the 1/N unit into a DC voltage. 


The 1/N unit (X-2) employs 3 ICs for setting the set’s 
operating frequency. 1/N will be 1/300 for the 144.00 
MHz; or 1/400 to the 145.000MHz. 


The VCO unit (X-3) has an IC voltage control oscillator 
and a buffer amplifier by which an oscillating frequency 
will be set depending on the output voltage of PD 
applied to a variable capacity diode. The VCO unit's 
Output is fed through the buffer unit (X-7) as a trans- 
mitting or receiving local frequency. When the 144MHz, 
the output will be 127.1MHz; when the 145MHz; it 
will be 128.1MHz. A 


Jy) Vf 


Ss natin eee rn ll ta bl gal Satelit S Mf teeta tA yoke ee remnctanreahals 


The VFO unit (X-4) is a very stable VFO which employs 
a dual gate MOS FET for oscillation. It generates fre- 
quencies within the range of 11.000MHz to 11.500MHz, 
and its output is doubled by the VCO-MIX unit (X-6) 
to cover the 1MHz band area. When the digital syn- 
thesizer is in use, the VFO oscillator generates frequen- 
cies but the frequency doubler circuit will not operate. 
Instead, the 11.000MHz crystal oscillator will operate 
to supply a doubled 22.000MHz signal to the mixer. 
The mixer mixes a 102.100MH7z signal, which is ob- 
tained by multiplying by 9 the 11.344MHz crystal- 
oscillated from the VCO-LO unit (X-5), and the 22.000 
MHz to produce 124.100MHz. This 124.100MHz fre- 
quency is mixed with the VCO output to be converted 
into 2 to 7MHz, which is fed through a low pass filter 
into the 1/N unit. 

The LED unit (X-15) is a unit to indicate the digital 
synthesizer’s operating frequency and consists of 2 ICs 
driven at the 1/N unit’s frequency dividing ratio, 23 
diodes and 5 LEDs. ; 

VXO and RIT frequencies are varied as follows: 

When VFO is in use, 11.344MHz is varied by RIT; and 
when the digital synthesizer is in use, 11.344MHz is 
varied by VXO and 11.000MHz by RIT. 

The PLL section is completely sealed except the buffer 
unit (X-7). 


FM local unit (X-8) 
This unit generates 16.900MHz for FM transmission. 


TX converter unit (X-9) 

VCO output and 16.9MHz IF signal are converted into 
144MHz by a balanced mixer consisting of 2 dual gate 
MOS FETs, and then amplified in voltage and power. 
Part of the unit is tuned every 1MHz by a variable 
capacity diode. 


Booster unit (X-10) 

This is a 10W output power amplifier circuit, having 2 
transistors in a large capacity heat sink. In addition, the 
unit has a voltage control transistor for output switching, 
an ALC circuit, APC detecting circuit, etc. 


PLL block diagram 
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COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


AGC MODIFICATION 


FOR RADIOS WHICH DISPLAY A TENDENCY TO OVERLOAD ON SSB/CW 


Pr 


TO MAKE THE AGC CIRCUIT MORE EFFICIENT, A COUPLE OF COMPONENT 
CHANGES ARE MADE ON THE SSB IF BOARD X-12, LOCATED IN THE BOTTOM 
PORTION OF THE UNIT. 


ON THE X-12 BOARD C=-45 CHANGESMEROM Aga 3/7 MED SELECTROEYIC 
CAPACT TOR” TO" ATIOS2 9 (UF I2elOV eect hha ige er aC One a ey 
CHANGES. FROM “ATLOKA 2 £4) WATT "RES USTOR TO AMA a row 14a WATT RESISTOR. 


THESE TWO COMPONENTS ARE LOCATED BETWEEN TR-8 AND D-16 ON THE 
BOARD. ‘ | 


ON SOME UNITS THERE IS A 1 MFD TANTALUM CAPACITOR ACROSS VR=sm 


-THIS NEEDS TO BE REMOVED. THIS COMPLETES THE MODIFICATION. 
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) COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


A.M. MODIFICATION FOR MULTI-2700 


MODIFICATIONS TAKE PLACE ON THE SSB IF BOARD 


1. First remove the four screws holding 
the “board “to the’chassis. Carefully 
Mift the board so the traces under- 
meath are accessable. 


PemeeemovesC-5/ (luf capacitor) and re- 
place with a 0.033 pf capacitor. 


3. Remove the jumper from the anode of 
D-15 and C-57(-) jumper is located 
on the top side of the board. 


Seed jumper from C-57 yl=). .to the 
emitter of TR-7. This jumper can be ° 
seen on the bottom of the board. 


Seema the 8.2K ohm resistor on the bot- 
tom of the board between C-57(=) and 
CO7 a+). 


PARTS, LIstT 
al O03 suftecap. 


it 8.2K ohm & watt resistor 
Lat 22 wire 


Zotrom Vik 


ei oy Se ee: OX 112 (x 12) 
Shea f eae NN te re BoARD 
ae és Baus e ft: | 

OOP Og etme tes of, 

) ere J) Lie PON Ra ft / 
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COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


CONNECTION OR ABLONESENCOUCR ERED UG 


he To connect the encoder and have it function below 300077 
you must connect 1t-direct lystomtmawy Go. 


he Location of the VCO 1s in the TOP center part of the tne 
behind the FF-PD 1/N unit (p 14 TOP VIEW Owner's Manual) 


Spe Two different VCO'S have been used-in- the 2700 One: mses 

a 1648 VCO° IC. This IC wilttbe loeated near “the sce nite tsctee ee 

PC board and the 5 turn air-wound coil will be directly under gune 
hole in theavCoy box. 


4. The second VCO unit uses a MOSFET VCO and has a MC-4044 IC 
On one end ins teadsot .a 1643)" 


ae To remove the VCO, pull six (6) screws holding the VCO boo Gone 
main frame. Unsolder the straps connecting the VCO to the FF-PD 
box~located™in«front of it. It should then pul? up and ¢ (qe 
Gain -dCCess to the Parton of stom. 6 boara. 


6: Power for the-PL can be taken from’ pin 3 "0f-the Accessor, 
Socket.(#1) which#Ahas 13/8 40G chen. 


he A switch will be needed to turn the unit off during SSB 
operation (otherwise, it will MEM modw@late! thteesspisa gual le 


- 


8. Abternatetly athe 9V FM TX Bus going sintp Silies fi7 +600) ae 
KHZ box?can be used. This 1S Only acti Veron FM and 1S 4 nee 
16.900 MHz FM LOCAL UNIT box (center, top view, page 14 owner's 
manual). The terminal is marked +9V and is near a molded PC type 
choke (220 pee as | a 


9. ilt™may be necessary stovusew am) wideean, to Dlock DCl1t sa. 7. 
CTFCSS (PL) unit doesn? Ginave ones 


10. Refer to diagrams for deta! Selon oe tion. 


REMe@SE.RVI GE (DER , 
12-8-77 
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KLM MULTI 2700 TRANSCEIVER 


Remove bottom cover of the 2700 and orient front of radio towards you. 
Remove Plug "A" (no wires ) located in left rear area of radio near 
the 10 meter converter. Open the plug and unsolder the jumpers across 
the pins. 


Attach Preamp input coax center lead (from .001 cap.) to pin 8 with the 
shield to pin 9. 


Attach the Preamp output coax center lead (from tuning cap.) to Dine 


meen the Shield to pin?’l. 


Connect the red B+ line from the Preamp to the second terminal from the 
rear on the terminal strip located at the left hand side of the radio. 


Turn the unit on, tune the Two caps. on the Preamp board and the slug 
tuned coil on the RX board (T-1) for either max. noise to the ear or 
measure with a VU meter on the speaker jack at the rear of the 2700. 
This completes the tune-up unless you have a noise generator and want to 


fine tune for best system noise figure. 
ON A Eee IS 


PRN oCr VE Reno. 
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COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


Dear Customer: 


In order to save you time--shipping time, time at the factory, 
etc.--we are sending you a new VFO shaft and bearings. 


Installation should be simple. Remove the VFO knobs(two hex 
screws each). Remove the top cabinet cover (8 screws)= YousSwaam 
note the knurled knob on the main shaft where it enters the gear 
box. Loosen this with long~nosed pliers or a bladed screwdriver. 
Hopefully srt will, not phettoomttaghe tomtuen. (If it is; asfactoue: 
return is; iimezonder):. 


When this nut is loosened sufficiently, pull it forward to expose 
the ball bearings. These can now be dislodged by pulling and pushing 
the central shaft in and out and either allowed to drop out’ om te 
moved with a magnetic screwdriver. Then pull the central shate woe 


Leosen (counter clockwise) Z pra gnetic Screwdriver 


Ot 
Aires 
— es POLO forwArep Y Grevil, F 

To re-assemble, place each new bearing in using a magnetic screw- 
driver letting the bearing grease hold it in the bearing hole. This 
takes a little care in doing. Push the knurled knob back over the 
bearings to hold them in place while pushing. the new VFO Shaft !into 
the outer shaft. (Otherwise you will push the bearings out when the 
shaft goes in!). Tighten the knurled shaft (clockwise) until the 
vernier turns thé non-vernier shaceuin, the noumelmmanner. If you 
don't tighten it sufficiently, it willl notjturn thesouterm Shama 
Overtightening will cause binding. 


If you are unable to get the old shaft out or the new sHaft in or 
if the problem re-occurs, please return it under warantee(with a noce 
stating what was done)for factory repair. 


KIM Service Dept. 


4-10-79 
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COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


CORRECTIONS TO MULTI-2700 OWNERS MANUAL 


SYNTHESIZER OPERATION 


PAGE 8 
Tn) OSB 
RF GAIN knob Turn clockwise fully. 
PAGE 9 #3. FM 
40kHz - separation FM wide change to 
20kHz - Separation FM wide 
20kHz - separation FM narrow change to 
10kHz - separation FM narrow 
PAGE 10 TL, ~SSB CW 
First paragraph should read: 
Adjust the set to your desired frequency. 
Turn the mode selection swtich to CW. Insert 
a CW key in the jack on the rear of the Multi-2700. 
Close the key, the-"on air" lamp should light, the 
output meter should read 7 or 8 (all else ok). 
PAGE 10 #2. FM/AM 
First paragraph, third line should read 
- » » meter reads 8 or more when High transmitting 
power is selected. 
Thirde paragraph, first: line should read’*:.. 
POKHZ Separation FM (narrow))os.. ny 
Third Paragraph, last line should read ... 
FourMeoperadtion, you musteset the mode selector 
Switch to AM and turn the SSB microphone GAIN 
(located on the top hatch) down so that the P.O. 
meter barely fluctuates. The P.O. out-meter 
should read about 4 with the AM carrier on. 
GH/to 
8/31/17 
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COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


ODDBALL TOF RSSEY SPLIT “CYRSTAL 
INFORMATION FOR A AND B MODE 


IF THE RECEIVE FREQUENCY IS HIGHER THAN THE TRANSMIT, 
THE “FORMULA IS; 


RA = "TX = OFFSET PREGUENGY. 
L629 “Mid = OFFSET REG. a= mGRVscTALSeF REO. 


IF THE TRANSMIT FREQUENCY IS HIGHER THAN THE RECEIVE 
THEN THE. FORMULA IS: 


. TX - RX. =) OF RSET) FREQUENCY 
16.9 MHZ + OFFSET FREQ. = CRYSTAL FREQ. 


THE CRYSTAL IS A FUNDAMENTAL FREQUENCY WITH A LOADING 
CAPACITY OF 30PF.6 CRYSTALSGASEUSTYLEeers He 257 U's 


-_ foo 
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COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


| 
| 


CONNECTION OF A TONE ENCODER BELOW 300H2 


TO CONNECT THE ENCODER AND HAVE IT WORK BELOW 300HZ YOU MUST 
SOnnNeGT DIRECTLY “INTO THE VCO. THE LOCATION OF THE VCO IS INA 
Bon SHOWNLIN FIGS 7. (VECO UNIT) OX-103' OF THE UNIT LAYOUT. TO RE- 
MOVE IT, YOU MUST UNSCREW SIX SCREWS LOCATED ALONG THE BOTTOM OF 
THE BOX AND THEN UNSOLDER OR UNSCREW THE GROUND CONNECTION BETWEEN 
THE VCO BOX AND THE FF-PD BOX. THE VCO BOX SHOULD THEN PULL UP 
Allo YOU GAN ELIP’ IT,.OVER TO GAIN ACCESS TO. THE BOTTOM OF THE PC 
BOARD. 


THE SCHEMATIC AND BOARD LAYOUTS SHOW WHERE THE OUTPUT OF THE 
ENCODER SHOULD BE ATTACHED (FIG. 7 THRU 9). YOU SHOULD ATTACH THE 
ENCODER THROUGH A 1MFD CAPACITOR. 


'T0 KNOW WHETHER YOU HAVE A NEW OR OLD VCO, ALL YOU HAVE TO DO 
7] LOOk INTO THEOHOLE SIN THE TOP OF THE VCO BOX... IF THE VCO COIL 
To VESTBLE DIRECTLY THRU THE SHORES TRUEN@ LT TS THE -OLD  VGO; If) THE 
COIL IS OFF TO THE LEFT OF THE HOLE IT IS THEN THE NEW VCO. 


THE POWER FOR THE ENCODER SHOULD BE TAKEN FROM THE TX-RX RE- 
LAY SO AS TO HAVE THE ENCODER ON ONLY DURING TRANSMIT. A 13.5V 
SOURCE IS MARKED ON FIG. 2 ON THE BOTTOM VIEW OF THE UNIT. 


KLM ELECTRONICS, INC. 
SERVICE DEPARTMENT 
AUGUST £517 0L9 77 
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KLM MULTI-2700 CHECK LIST 


Date 1) M4 Le Vhcke ds 
S.N. Wha Gog 


Transmitter | Receiver 
Spurious across band < 60db cae SSB sensitivity = 
Hata Pate pe band ie SSB 'S' meter se 

— Wetee —_—- FM Squelch as. 
CW level 10 watts -— P'S Heter es 
AM level 5 watts = Phi erence — 
Deviation set RIT ae 
Oscar sensitivity be 
LED display baa 
Calibrator oe 
Frequency Check ; Power Supply 
VFO within 2KHz across dial aa, SV es 
Synthesizer +250Hz simplex i 9V a 
+600 i 
—600 aie 
SSB carrier suppression < 40db Ca 
Sideband pitch La 
Speech Compressor ‘ LE 
VOX “., 
Noise Blanker | aa 


ML 


LE 


Tested By: 


GH/to ‘i 
17025 LAUREL ROAD, MORGAN HILL, CALIFORNIA 95037 ° (408) 779-7363 


Mok 


le QUT Pit TEN ee 


‘Rd 


ine (X-7as a trans- Be. | | 
mitting or receiving local frequency. When the 144MHz, ae 
the output will be 127.1MHz; when the Ne it payB= Ae Ts 


will be 128.1MHz. oe: f 
5) | 
(€ Sado e & done 
Lee, ee “3 TRL2,3 2861047 oe fe SSE 8 S08 
aes ‘3 tJ 12157 ‘2 a veo oe 5 2 eee 
ct a oO a QE 2’ ¢ 
100P rT cis £ . gen 00 ee 
; £2 SAYRE EE CSC a sc © 
“os ihe ie 753 Pun vw =f ON 
< (2 toes 0? os ee 
m| x = OS aoe os = 
{2 = ° 2 ss > eee <— 
8 ° ee er C5 OT SY 
ow} ° ° O-~NdO - dFRB BBM 
Ole ve am Oe Oo 8 4 a ° 
S = > ©€slO 2. See 
A : = So2sf£5 3388385 
> 2S (ob) Bs Oe NON 2 
2y ffer X-7 =O. - => C= pees 
TH con ~~ Os [qo} + ¢€ 
7 Boos oo fa 2 5 
(6) oTrl> & 6 = Soe 
‘ > w{|Q © we BF OT aa. oO 
-~ He Cuonnnls 
ve 52 8 7 eee 
TRI 3SK40K —- TR2 28K19 TR3 28C839E “wis 2 22 gee 
sae Mi 2 rH sen lee 
ips DEN He Sg Ggelsagen 
: 5 ; 1D on Or a0 Se, 2 22 fC waa Eg 
% >| x} a. \ ~ 25 9 ee os 8 
Fa el oe BE Hsl & ‘ OS oC. ee 2x a3 
“$5 L _ 2.4 2 5 oe ee 
> 'S O26 Noes OG 8 
©) vA . 
c 2SSy PT Bue ZZ 2 od | 
DiC 0 Cone 
0 OO — ee Oe eee 
mit cate) 
oP ® 
| er 
ESAS ERSTE § GATE Mit aay eID 
: c2i. gs 
TRI, 2,3: 2SC 1047 T2T3 L7T1I00n «= | 1, 
T4 TS L7a G3 
a OSes) cise NY 
© \y 
S c20 ti 
0.901 
= on PS 
o}| & on 
a o| S fe aoe, 
° ° ¥ 
2 7 
ba] Ly ¢ 
Pes L*) 
(a) 
| RRR ie RES ie 
(X-5% and the 22.000 ; 
\ 


MHz to produce 124.100MHz. This 124.100MHz fre- 
quency is mixed with the VCO output to bec converted 
into 2 to eiMIZS which is fed through a low pass ss filter 
into the 1e 1/N unit. 


¥.f 5 Ff 


ius S139 
lee Th vs cee Sl wun N/L Gd-44 
junow Je36 O4A | iho oe | Sea : ) ~v-Xx 1X 


Ae ME BEBO qt Sad ity 
2 SP) 0 ee ee A uleB XOA YM Un 


yUN Jayyng 


7 Lk 


Wun OAA WIUN 4ajJaAUOD KX 
% (LAIHS Ld) 

es : —— yun je90| WS 

JQWIOJSULI} JAMO ———-—_—_—“¢ were = Pah aS PS er Dae | hea 3 ZHWO06 SL 


UN 43a}SOOq 
Buiqyuusues] 


4o}!9eded 913A] 04393] 5 


yun r= Seer 
samod 6uiz1}1Ge1S 8), 


——) 
i e 
if st 


(UO!IdQO) Ue} Jo adRd e—— _ 00V 


uly 107eIPey 


Aejas “uy 


es M3lA dOl 


NOUWV3SO1 AATIA FWAINGAIANI 


ana” sb 


—— jun je0] OOA 


$4 


ZHW G868'9t 


yun jO1}U09 OOAN 
ZHW SL06'91 r | 


8 


tun je20| GSS | 
wun OAA 
(ZHWOOO tt) 
yun x1W COON qwun St) 


oye 


—— 30343 83,X BSS 


UN J8AI8OY (NOILdO) 


4qq/dwesid- XY 


4a}euUO0Sa4 jed!|3H 3 JQAUNDD 
19} 


gia}|iy o1ues99 Ws ————— J este - ae ae , : ; Sera rs = Mel 


MalA WoLLod 


pote ae 


5 
i 
| 


ee = OF 


N27), 35 


a Heat LOW, — Li TRI,2,5 
eae ein TRe', 1% Wf L7» 2SC839F 
RV, 2 le I 
é 5 fet TR3 
Cc Q -[s0 ee 38K 40 
= eon ° a s 
-] °TS = ghc =| TR4 
& 5 wr 281047 
& U 


e 


& 


5) 


15 ),0.000! 5 
RI3 470019 
CCIr PP 
(GQa 
C16 
A004 
5 27K 
CD) 
%. 
8 
C28 227P~ 
FIl2 
t 


and its output is doubled by the VCO-MIX unit (X-6) 
to cover the 1MHz band area. When the digital syn- 
thesizer is in use, the VFO oscillator generates frequen- 
cies but the frequency doubler circuit will not Operate. 
Instead, the 11.000MHz crystal oscillator will operate 
to supply a doubled 22.000MHz signal to the mixer. 
The mixer mixes a 102.100MHz signal, which is ob- 
tained by multiplying by 9 the 11.344MHz crystal- 
oscillated from the VCO-LO unit 
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or driven at tne I/N UNITS Trequency Ulvisthiy tar, «vy 
| diodes and 5 LEDs. 
VXO and RIT frequencies are varied as follows: 
When VFO is in use, 11.344MHz is varied by RIT; and 
when the digital synthesizer is in use, 11.344MHz Is o> 
varied by VXO and 11.000MHz by RIT. = 
| The PLL section is completely sealed except the buffer mers 
unit (X-7). 
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employs 3 ICs for setting the set's 
IN will be 1/300 for the 144.00 


MHz: or 1/400 to the 145.000MHz. 
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TX converter unit (X-9) 

VCO output and 16.9MHz IF signal are converted into 
144MHz by a balanced mixer consisting of 2 dual gate 
MOS FETs, and then amplified in voltage and power. 
Part of the unit is tuned every 1MHz by a variable 
capacity diode. 
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COMMUNICATIONS EQUIPMENT/ANTENNA INNOVATIONS 


May 23, 719/78 


TO: KLM Owners, AMSAT 
FROM: Jim WB6JNN, KLM Service Manager 
RE: OSCAR 8 Mode A Offset 


OSCAR 6 and OSCAR 7 both used a downconverting Local 
Secor lavor of '1162450, MHz. 


OSCAR 8, however, (due to pre-launch problems) has an 


This presents problems for KLM Multi 2700 owners. It 
aS not possible te use OSCAR 8 without using the synthesizer 
Pom eaten tien switching to, VFO for receive, (to overcome 
BP Oreset more: than the VXO/RIT range) . 

Since OSCAR 7 is normally left on Mode B (2 Meter output) 
and OSCAR 8 is normally on Mode A (10 Meter output), we suggest 
Sioenomgqs tie 2/00'S OSCAR Converter L.O. frequency to 116.4586 
byechanging the 12.93889 crystal to 12.93984 MHz. Either a new 
Grystal Can be substituted (send old crystal to crystal maker 
for reference), or the trimmer (20p) and padder cap (22p) changed 
Pospurl the ola crystal. on frequency (notvalways possible, of 
course). : 


Service Manager 


P.S. An alternate way to tune in OSCAR VIII signals is to offset 
ProwihimtOumranKi2,, tune In aistation using the Synthesizer and VXO, 
then, transmit one “channel higher (Bg. 146-900 Rx, 146.910 Tx). A 


Similar procedure would be possible using the VFO but less conven- 
lently. 
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